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CAT. NO. 7195-43 
In Cordovan, Mocha or Demi-Blonde. 
Piain or with eyearm trim 
separate or assembled. 


Here's the real eyewear beauty of the season . . . ZYLCREST, a refreshingly 
different type of gold filled and zyl combination mounting for women of all ages. 


Made in the popular Crestline construction, it has everything—modern styling, 


good looks, optical adjustability, and ease in laboratory handling. 


Its satin smooth, precision fashioned zyl overlays a gold filled chassis, 
making it strong and flexible. The bridge is 10k deep engraved gold, 
the detail exquisite. There is a choice of three colors. 
You'll want to see and show Zylcrest now to give your patients 
the advantage of its newness, freshness and appeal. Order a sample 
of each color from your independent laboratory and watch them go. 
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The “Bausch & Lomb Calendar” 
has been a popular feature in professional 
offices for three years. Neat, compact 
and legible, it displays each month's 
calendar from both sides. If you haven't 
received your 1954 B&L calendar, please 
let us know. If you'll write to us on 
your professional letterhead, we'll be glad 
to send you a copy. Bausch & Lomb 
Optical Co., Rochester 2, N. Y. 
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WHY NOT CORRECTED CURVES? 


Using outdated, outmoded lenses when new, modern, more 
efficient lens curves are available, is like continuing to 

use gaslight in a house wired for electricity. Why not 
use Titmus Corrected Curves — best for your patient; 

best for you; best for your professional reputation. 


From your Independent Supplier. 


PETERSBURG, VIRGINIA 
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Mocha on Crystal 
Cadet Blue on Crystal 
Ebony on Crystal 


RAFT optical co. INC. 


ART CRAFT OPTICAL OF NEW ENGLAND.” 
CRAFT. OPTICAL’ MIDWEST. INC 
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ART CRAFT OPTICAL OF NEW YORK CITY,“INC. ART CRAFT OPTICAL SOUTHEAST, ART CRAFT OPTICAL MIDDLE ATLANTIC, 
CRAFT OPTICAL OF PHILADELPHIA, INC OPTICAL WEST COAST, INC ART CRAFT OPTICAL SOUTHWEST. INC 
_ ART CRAFT OPTICAL OF CHICAGO, INC. CRAFT OPTICAL OF THE SOUTH, INC ART CRAFT OPTICAL OF 
ART CRAFT OPTICAL NORTH CENTRAL INC ART CRAFT OPTICAL INTERAMERICANA INC 
CRAFT OPTICAL OF ROCHESTER, INC ART CRAFT OPTICAL EXPORT COMP 


To its customers 


The year 1953, in which Univis completed 27 years of service to the 

industry and profession, was marked by many achievements. These achievements, 
we believe, should be reported to you for two reasons: (1) They come at a 

time when profitable developments in the industry and profession are of maximum 
importance and; (2) It is your support that has made this progress possible. 
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Univis usage 


The company's production in 1953, its sales, its 


, its shipments, all were greater than any 
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fifth consecutive year that your usage of CVs t : 
and total Univis products has exceeded that | 
of the previous year. This is a noteworthy 1949 1950 19s! 1952 1953 
fact in view of the many imitations of the Univis straight top 
design, which have appeared in the last several years. Though there are many factors 
contributing to this steady rise in Univis usage, probably the most important is 
an intangible called reputation. Never shown in an organization's financial statement, this 
quality is priceless. Such a company (and one is found in every field of endeavor) earns its 
reputation by setting the standard for the industry with the finest product 
available. The profession and industry, dedicated to the best in eye care and eye wear, are 
turning more and more to Univis for exact interpretation of multifocal prescriptions. 


TOTAL CV VOLUME 
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Professional and industrial organizations 


Because of its great faith in the service rendered by the ophthalmic 
profession, Univis, in 1953, continued its support of outstanding pro- 
fessional and industrial organizations who are making substantial contributions 
to ophthalmic progress. Also by contributions and grants in aid, Univis made possible 
many research projects in schools and universities throughout the country. We believe 
this is the type of program you wish us to support. Our contribution 
to them is, in effect, a contribution for you. 
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Production accuracy 


By means of new and unique production control methods 
and instrumentation, Univis was able, in 1953, to narrow its 

production line tolerances to 25 millionths of an inch. This is 

probably the most accurate work done on a production line basis 
in this or any other industry. Such a tiny dimension is 
roughly 1/200ths the thickness of this sheet of paper. To you 

this means absolute accuracy in those four features 
of a multifocal lens important to you. 


Research 


A complete service and development 


In 1953, Univis applied for 24 patents. 

A complete product line is one which offers you immediate stock Some have been granted; the others are pending. 
availability what you need —when you need it—where you The Product Research and Development 
need it. In 1953, Univis carried as standard stock, available to Division achieved many major successes as 


you for immediate delivery, a total of 9§00 stock items. new products left drawing board and pilot 
plant, and moved out to the production line. 


These completed and nearly completed projects 


, give promise of major technological advances 

. for you, for the profession and the industry. 
ards as They also promise products of great appeal; 
products which will open new opportunities 


Univis Univis 0-28 Univis o for advancement and prestige. 


Outlook 


This is what has happened at Univis during 1953. It has only 
been made possible by you, our customers. The Univis Lens 
Company would like to express its gratitude and appreciation for 
your continued cooperation and loyalty through 1953. 

We enter the new year with every reason to believe the future, 
yours and ours, is bright and assured. 


THE UNIVIS LENS COMPANY 
DAYTON * NEW YORK * CHICAGO * LOS ANGELES * SAN FRANCISCO 
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A GREAT NEW VICTORY LINE STYLED IN SPARKLING 


To introduce the brilliant new Victoria line, 
Victory has selected its five most distinguished 
and popular frame designs. These are the 
frames that made the name Victory the leader 
in high fashion styling in zyl. And now they 
are presented in a new and more strikingly 
beautiful form . . . manufactured from crystal 


clear Vicrylite, styled in attractive combina- 
tions with six smart fashion colors. Other 
equally distinguished Victory frames will be 
added to the Victoria line in the near future. 
Colors: Gold Sparkle, Silver Sparkle, Glen 
Plaid, Tartan Plaid, Bamboo, Honeycomb. 


*A laminated thermoplastic acrylic resin, 


Available through your optical supplier 


VICTORY OPTICAL 


MANUFACTURING COMPANY 
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regal companion to caper 


CONSORT is a new concept in frame design for the 
modern man. 

The Tapered Profile, adapted from the popular AO Caper 
frame, provides new slimness, less boldness, lightweight 
stability, and comfort. 

Each of CONSORT'S colors, Cordovan, Morocco, Granite, 
Brandy, Steel Blue and Onyx, were selected to blend with 
modern shades and fabrics in men’s wearing apparel. 

Traditional American Optical Quality assures you of the 
finest performance. 


Use CONSORT also with AO Cosmetan or Calobar on Rx. 


Note: To insure complete stock inventories to 
service our customers in each Region, Consort 
is being released one Region at a time. Within 
a month, Consort distribution will be nationwide. 


American Optical 


i 


a 
4 
? 
_ 


...in lens durability 


Proven thirty limes more scratch-resistant than the next best optical plastics 
(BY ACTUAL TEST*), ARMORLITES are far less likely to break than 
the best safety glass and are impervious to all common chemicals. 


...in lens comfort 


ARMORLITES weigh less than half as much as equivalent glass lenses 
—stay in position betrer. Tinted lenses are uniform in density of color. 
Annoyance due to steaming up is also substantially reduced. 


..in lens appearance 


As clear as the finest glass, ARMORLITES do not discolor with age. 
Concentric rings are eliminated in high minus lenses. 


*American Standard Safety Code 2 26.1—1950, Test 17 
— f Executive Offices @ Minneapolis, Minn. 


LABORATORIES IN LEADING UPPER MIDWEST CITIES 


ate working a quiet revolution... 
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Complete information on ARMORUTE| may be secured 
from any Benson Lalbero'o:y or the Ex e Offices. 
~ 
Since 1913 
COMPANY 
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THE COVER TEST IN CLINICAL PRACTICE* 


Philip G. Sloant 
Palo Alto, California 


The cover test occupies a position in the field of motility testing 
comparable to that of retinoscopy in the estimation of refractive error. 
It is one of the oldest tests of heterophoria and heterotropia, alluded 
to by Mackenzie’ (1854) but first described by Duane? (1889). 
Although its use was strongly advocated by Duane® and later, White* 
and Brown,® it is largely ignored in optometric literature today and 
probably finds most general usage as a screening test—to establish the 
presence or absence of an ocular deviation. To limit its use to this 
purpose is to neglect a valuable diagnostic tool. 


PRINCIPLES OF MOTILITY TESTING 

The position assumed by the two eyes, and measured with ref- 
erence to their visual axes, is determined by a number of anatomical, 
physiological, and psychological factors. The anatomical factors include 
the size and shape of the orbits, the nature of the orbital contents, the 
tension of the check ligaments, the insertion of the exira-ocular muscles, 
and the inter-pupillary distance. The physiological factors include the 
vestibular reflexes, the involuntary fixational reflex, the accommodative- 
convergence reflex, fusional stimuli, and the various reflexes involving 
cortical sensory areas. To these must be added such psychological fac- 
tors as voluntary fixational innervation and “‘psychic’’ or “‘apparatus”’ 
convergence. The individual contributions of most of these factors 
cannot be measured directly and their influence on the positioning of 
the eye can only be estimated through attempted alteration of one while 
holding the others more-or-less constant. This problem is complicated 
by the fact that the various factors are often interdependent. Variation 
in the voluntary fixational reflex, for example, will alter the relative 
tensions of the check ligaments. 


*Submitted on September 29, 1953, for publication in the January, 1954, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

tOptometrist. 
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THE COVER TEST—-SLOAN 


The concept that a ‘position of rest’’ is being measured in motility 
testing seems to be losing favor. Rather, Hofmann’s idea of a ‘fusion- 
free position” is being substituted.* The position (as customarily 
measured) can hardly be considered a position of rest when only one 
of the factors influencing ocular positioning—that of fusion—has been 
altered. As Adler’ has indicated, even the term ‘fusion free’’ may not 
be exact as there are many degrees of freedom from fusion, depending 
upon the type of impediment which is put in the way of fusion. None- 
theless, the term is the most applicable in defining the conditions sought 
in heterophoria testing. 

The different tests for heterophoria yield varying results depending 
upon the degree of the impediment to fusion and the success in holding 
the other factors constant. There are three principal methods used in 
the attempt to eliminate fusional stimuli. The dissociation tests measure 
the separation of similar macular and peripheral images under conditions 
which make fusion impossible. While fusion is prevented, fusional 
attempts may or make not occur. Further, the measurements are directly 
influenced by the state of retinal correspondence. The distortion tests 
create images of such radically different character that they cannot be 
fused. Again, although fusion cannot occur, fusional stimuli do exist. 
In Sherrington’s opinion, these stimuli cannot be eliminated so long as 


an image from each eye reaches the brain.* If we are to measure the 
position assumed by the eyes in the absence of fusion, then, the most 
satisfactory test would seem to be of the occlusion type—typified by the 


cover test. 


TECHNIQUE OF THE COVER TEST 

The patient should be seated facing the examiner with their eye 
levels approximately equal. The room illumination should be such 
that the patient's eyes are well illuminated with a glare-free source which 
presents no discomfort to the patient or the examiner. The screen, or 
occluder, should be large enough to cover the palpebral fissure and 
should not be so small as to require inordinate attention to insure 
occlusion, nor so large as to be cumbersome. Some authors® suggest a 
white card 5x 15 cm. in size. I find a round white occluder 5 cm. 
in diameter quite satisfactory. Although screening has been attempted 
by placing the fingertips on the patient's forehead and using the down- 
ward extended thumb as the screen, this method is unsatisfactory for 
accurate work. If the thumb is maintained at a distance sufficient to 
permit interposition of the measuring prisms, it will be found exceed- 
ingly difficult to screen alternate eyes adequately in high degrees of devia- 
tion. In addition, the possibility of well developed peripheral fusion 


SLOAN 


THE COVER TEST 


makes it imperative that peripheral as well as macular occlusion be 
maintained, 

The choice of a fixation object will depend upon the age and 1n- 
telligence of the patient. It must be chosen with two purposes in mind— 
(1) to provide a strong stimulus to fixation and (2) to insure the 
maintenance of accommodation. For adults, a single Snellen letter of 
minimum legible size is adequate. For testing distances of less than 6 
meters, a single Snellen letter, a small black dot on a white card, or a 
point source of light are adequate stimuli to accommodation. In testing 
children, ingenuity must be used to find an object of interest to the 
child. A toy or a flashing ophthalmoscope bulb may prove satistactory. 

The first step in a motility examination with the cover test is a 
determination of the presence or absence of heterophoria or heterotropia. 
This is achieved by continuous screening or uniocular uncovering. When 
the patient is comfortably seated, attentive, with the head erect and the 
eyes in the primary position fixating the target at 6 meters, the quality 
of fixation is noted. The presence of nystagmus, a patent deviation, or 
tendency toward torticollis should be noted to direct further testing 
procedures. he examiner first occludes one eye. After an interval ot 
several seconds, he rapidly switches the occluder to the other eye. Fol- 
lowing another brief interval, the occluder is transferred to the tormerly 
occluded eye. Throughout this and subsequent testing, attention is 
given to the eye being uncovered. It is the ‘motion of redress’’ as this 
eye assumes fixation that is noted and measured. 

If on uncovering the right eye and covering the left, a movement 
of adduction is noted as the right eye assumes fixation, then an outward 
deviation of the right eye has occurred with the elimination of fusional 
stimuli and exophoria or exotropia must exist. If the movement is 
one of abduction, an esophoria or esotropia is indicated. If a movement 
of infraduction is made, right hyperphoria or hypertropia is present; 
if the movement is one of supraduction, right hypophoria or hypotropia 
is present. Should no movement be seen with alternate screening, ortho- 
phoria must exist. 

Next, the left eye is uncovered and the cover rapidly returned to 
the right, while the movement of the left eye is observed for confirma- 
tion of the previous observation. In the case of lateral deviations, the 
movements should be the same in quality (although not necessarily the 
same in quantity). In the case of vertical deviations, the motions will 
be opposite in direction unless the condition of alternating sursumduc- 
tion (‘double hyperphoria’’) is present. In this event, each eye will 
assume fixation with a movement of infraduction. 
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THE COVER TEST—SLOAN 


If the presence of a deviation is established, the next step is 
to determine whether it is a phoria or a tropia. Differentiation is made 
with the technique of binocular uncovering. The right eye is covered 
and, after several seconds, the cover is removed and the eye observed 
for any movement. The left eye is then covered and uncovered in a 
similar procedure. Should each eye, in turn, show a movement of fixa- 
tion as it is uncovered, heterophoria must exist—either alone, or as a 
portion of the deviation. If only one eye is seen to move when un- 
covered, a heterotropia of the other eye is established. If neither moves 
as it is uncovered, and previous continuous screening has indicated a 
deviation, the condition must be one of alternating heterotropia. There 
are, of course, exceptions to so simple a classification. Facultative and 
intermittent squints may manifest a phoria with one trial and a tropia 
with subsequent testing. The alternating squint may show a greater 
preference for one eye in fixation. As previously indicated, both phoria 
and tropia may be present in the same patient and in various com- 
binations of vertical and lateral deviations. The movements may be 
slow, jerky, or uncertain. Repeated testing and careful observation will 
furnish valuable information of a nature rarely indicated by subjective 
testing. 

Having determined the type of deviation, one should next measure 
it. For this measurement, it is generally agreed that square prisms about 
4 x 4 cm. in size are the most satisfactory.’ While the stability and 
accuracy of a phorometer might be desired, it makes observation difficult 
and does not permit easy, rapid occlusion. Prism bars are handy, but 
do not permit simultaneous neutralization of vertical and lateral devia- 
tions. The round and the hand-held Risley prisms are difficult to main- 
tain in proper alignment. The use of prisms in the measurement of 
deviations involves several theoretical and practical considerations which 
have been analyzed by Hardy'' and by Putnam and Quereau.'? In 
brief, they state that the use of prism diopter as a unit of rotational 
deviation is accurate only in the lower powers and, to be accurate, the 
prism should perform its displacement at the center of rotation of the 
eye. Further, both the centrad and prism diopter are based on the 
assumption that all refraction take place at one surface of the prism. 
Particularly in the higher powers, there may be considerable variation in 
effectivity if the prisms are tilted from this position. Finally, it is im- 
portant to realize that the commercially available prisms often fail to 
specify the units in which they are calibrated—whether centrad, degree, 
or prism diopter and the accuracy of this calibration is not beyond 
question. In practice, these possible inaccuracies are avoided by holding 
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THE COVER TEST-—-SLOAN 


the prism as close to the eye as possible, by maintaining the Prentice 
position with one face of the prism perpendicular to the line of sight,* 
and by dividing the total correction between the two eyes in high devia- 
tions other than non-comitant tropias. The acceptance of the prism 
diopter is justified if it is taken as an arbitrary unit for purposes of 
comparison rather than as a precise measure of the degree of rotational 
deviation. 
Measurement of the deviation requires the technique of continuous 
screening. Covering and uncovering the non-fixating eye in cases of 
tropia would reveal only the phoria component of the deviation.? 
In addition, such a temporary suspension of fusional stimuli reveals 
a smaller portion of the deviation than does continuous screening. The 
effects of fusional stimuli do not disappear immediately on removal of 
the stimuli but persist for some time, as Marlow,'*® Bielschowsky,'* 
and Ellerbrock'® have maintained. While no one is in a position to 
state with certainty the period of time required for these stimuli to 
disappear without introducing other unidentified factors which will be 
discussed in the section on ‘Prolonged Occlusion’’ procedure, it is 
probably sufficient to perform the tests slowly until repeated testing 
gives consistent results, as Duke-Elder suggests.'*® 

With, then, the patient closely attending the fixation object, the 
eyes are alternately covered. This movement should be rapid, but 
sufficient time should elapse following the shift to permit resumption 
of fixation by the uncovered eye. The quality of the deviation having 
been previously determined, a prism of such power as to approximately 
equal the degree of deviation is held before the eye with its base in the 
compensating direction. During this phase of the testing, it is the eye 
behind the prism which is observed and neutralization of the move- 
ment which this eye makes to assume fixation is the measure of its 
deviation. Prisms are added until the motion is just reversed. If the 
total is less than 5A, 1A is subtracted. If it is greater than 5A, 24 are 
subtracted. In the event that both vertical and horizontal deviations 
are present, they are neutralized simultaneously—with the greater 
deviation first approximated and then both refined. If alternating sur- 
sumduction is being measured, the same technique is used with the 
exception that the deviation of each eye must be measured. 


*If there be any question of this, it is best to err on the side of the “‘split position,” 
the position of minimum deviation. 

*+Continuous screening, on the other hand, reveals both the phoria and tropia com 
ponents of the deviation. Other measures of tropia measure only that amount of the 
deviation that cannot be overcome by fusion. For this reason, the cover test may 
show a variation with other methods of measuring strabismus. 
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THE COVER TEST—SLOAN 


In measuring heterophoria it is wise to measure the deviation 
twice, once with each eye fixating, in order to detect possible anisophoria. 
If heterotropia is measured, it becomes mandatory to perform this 
measurement of each eye in turn, (i.e., the primary and secondary devia- 
tions) in order to classify the tropia as comitant or non-comitant. In 
addition, one should seek confirmation through measurement in the 
cardinal directions, since non-comitant squints show a variation in the 
deviation as fixation is directed into the field of action of the paretic 
muscle. It is well to remember that although the amount of secondary 
deviation is usually indicative of the degree of paresis, in extreme cases 
this may not be so. The muscle may be so paralyzed that fixation 
is not attempted and the secondary deviation may be correspondingly 
small or lacking entirely. 

There are two methods of assuring fixation in the cardinal direc- 
tions. The patient's head may be maintained in a fixed position and 
his attention directed to objects in the various cardinal directions; or, 
a fixed object may be used and the patient's head so moved that his 
gaze assumes the cardinal directions with respect to his head. The latter 
method is simpler from the examiner's standpoint, but suffers from 
the fact that it changes basic conditions by altering innervation from 
the vestibular receptors and the proprioceptive receptors in the trunk 
and neck muscles. 

Considerable care must be exercised in these measurements in the 
cardinal directions. Firstly, it must be remembered that comitance is 
rarely absolute. Exophoria and exotropia tend to increase in the upper 
fields of fixation and decrease in the lower, while the reverse is true of 
esophoria and esotropia. Secondly, it is important that the object be 
kept within the field of possible fixation, yet far enough removed so 
that slight weaknesses will be apparent. Approximately 30° would 
seem to satisfy these conditions. Observation of the first Purkinje image 
will insure that fixation is truly maintained. Thirdly, measurements 
should be made rapidly, as fixation is often uncomfortable in the 
upper fields of gaze. Finally, both the screen and prisms should be 
angled so as to intersect the line of sight at right angles. Record of the 
various measurements should be made on one of the standard diplopia 
field charts to aid in the determination of the faulty muscle or muscles. 
ERRORS OP TECHNIQUE 

In addition to those cautions expressed previously, there are several 
other possible errors in technique. Brown"? has analyzed these as: 
(1) those due to failure to maintain central fixation and resulting 
from poor central vision, too rapid screening, or failure to hold interest: 
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(2) those due to physical annoyances such as fatigue, raising the lids 
too high, etc.: (3) those due to improper positioning of the prism: 
(4) those due to failure to control accommodation: and (5) those due 
to latent deviations. A further error is involved when testing in the 
cardinal directions at distances of less than 6 meters. A false hyperphoria 
or tropia may be measured due to the fact that, with near fixation, the 
visual line of the left eye must be depressed a greater number of degrees 
than the right when looking down and to the left. Fixation disparity 
may also contribute to inaccuracies of measurement and classification. 
Swan'® has stated that a measurable deviation can exist in the presence 
of fusion. If present, and the cover-uncover test were applied, no 
deviation would be noted if the non-centrally fixating eye were covered 
and uncovered. On the other hand, deviation in the amount of the 
fixation disparity would be seen if the centrally fixating eye were occlud- 
ed. This might lead to a mistaken classification of heterotropia, when 
all that has been established is that there exists an absence of bifoveal 
fixation in binocular vision. 


MODIFICATIONS OF THE COVER TEST 

There have been numerous modifications and applications of the 
cover test. The Prolonged Occlusion test of Marlow'® can be con- 
sidered an extended cover test, and the alternate flash technique for 
measuring the angle of squint with the Troposcope may be viewed as 
an application of cover technique. The Tropophorometer®® of Putnam 
and Quereau utilizes this method with an instrument providing meas- 
ured, reproduceable, tertiary positions of gaze. Two further modifica- 
tions of the cover test deserve special mention. These are the so-called 
screen Maddox-rod test and the misnamed “Parallax” test. Both are 
subjective tests and are thus limited by the responses of the patient. 
With keen, intelligent patients, however, they permit a degree of 
accuracy unmatched by objective testing. 

The screen Maddox-rod test utilizes the same apparatus as the 
Maddox-rod test. With the patient fixating the spot of light, the 
occluded Maddox-rod is periodically uncovered for intervals so brief 
as to prevent alteration of fixation. From the patient's subjective re- 
sponses, the measuring prism is adjusted (during occlusion) until the 
streak is seen superimposed with the spot. This test has found great 
favor of late and, with discriminating subjects, furnishes one of the 
most accurate measures of heterophoria yet devised.?' 

The parallax test, which has been attributed to Duane,”* is a sub- 
jective adaptation of the cover test. The name has been criticized by 
Franklin®* and others, and it has been suggested that the term “sub- 
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jective cover test’’ would be more accurate. The method utilizes the 
phi-phenomenon elicited when the images of the fixation object fall 
on non-corresponding retinal points during rapid alternate occlusion. 
Prisms are utilized to restore the images to corresponding points and 
eliminate the apparent motion of the test object. Since the test measures 
the deviation of corresponding points (or subjective angle of squint) 
it can be used in conjunction with the continuous screening cover test 
to determine the presence of anomalous correspondence. The subjective 
cover test is highly critical and it is claimed that deviations of 0.54 may 
be measured with this procedure.** 


ADVANTAGES AND DISADVANTAGES OF THE COVER TEST 

Although the cover test and its modifications have certain advan- 
tages over other tests of ocular motility, the disadvantages suggest that 
this method supplement, rather than replace, the Maddox-rod, von 
Graefe, Thorington, and other subjective methods of measurement. 

The cover test has two main advantages. It is an objective test, 
and it most completely controls that factor which we would measure— 
the fusional innervation to the extra-ocular muscles. With patience, the 
cover test may be applied to one year old children and to individuals 
of limited intelligence for whom subjective testing is unsatisfactory. 
Even for patients to whom the subjective tests may be administered 
it is frequently important to confirm the results of these tests with one 
in which errors in judgment of the patient are not a factor. The cover 
test has the additional advantages that it is free from the effects of 
“apparatus convergence’’; the equipment is inexpensive; measurements 
may be made in all directions of gaze; it may be used to measure and 
classify both heterophoria and heterotropia: it can measure, simultan- 
eously, both lateral and vertical deviations; and, finally, it permits 
measurement of deviation in the presence of marked suppression. 

The disadvantages of the cover test are largely inherent in its 
objective nature. Objective testing does not permit the precision of 
measurement of subjective testing. The accuracy is limited by the 
examiner's ability to detect small movements of the eyes and cannot 
be expected to be within less than 14 -24.%° To perform the test 
accurately requires practice and experience. With this experience and a 
knowledge of the underlying principles of ocular motility, however, the 
cover test remains one of the most valuable single tests in the optome- 
trist’s armamentarium. 

PALO ALTO CLINIC 
300 HOMER AVENUE 
PALO ALTO, CALIFORNIA 
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CONTACT LENSES: SOME ASPECTS OF VISUAL ACUITY 
AND PHOTOPHOBIA* 


Jay M. Enocht and James L. McGrawt 
Army Medical Research Laboratory, Fort Knox, Kentucky 


PART I 


The Army, taking cognizance of the rapid advances in contact 
lens theory and design, deemed advisable a study intended to determine 
the possible value of the lenses to the Armed Forces. The main concern 
was the comparative performance of the lenses. Two important 
considerations in a project of this nature are the testing of visual acuity 
and photophobia. These two phases of this extensive work' are 
reported in this paper and they were chosen for presentation since the 
results of this testing should be of interest to the civilian practitioner as 
well as the military. 

In the overall experimental planning, two aspects of the problem 
were considered. First, the contact lens types were evaluated relative to 
each other; and second, contact lenses were compared in performance 
with spectacles. Four types of contact lenses were selected for this study. 
These lenses were: ; 

A. A conventional plastic fluid design, fitted by the Obrig Labora- 
tories, and used with a solution of 1'4 per cent NaHCO, in water. 

B. A plastic corneal design fitted by Mr. Kevin Tuohy of Solex 
Laboratories. 

C. A plastic fluidless corneal-scleral ventilated lens with a vent 
extending from the edge of the scleral section to the limbus, inferiorly. 
This lens was fitted by the Obrig Laboratories. 

D. A large glass fluidless corneal-scleral ventilated lens fitted by 
Dr. Joseph Dallos of Theodore Hamblin, Ltd. The small vent was 
usually located near the limbus in the lower temporal region. 

These lenses and standard Army spectacles were fitted to ten 
enlisted men who were subjected to a series of tests, both in the labora- 
tory and in the field. The men were chosen in a manner such that they 


*Read before the annual meeting of the American Academy of Optometry, Contact 
Lens Section, Rochester, New York, December 8, 1952. For publication in the 
January, 1954, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES 
OF AMERICAN ACADEMY OF OPTOMETRY 

tOptometrist. 2nd Lt., Medical Service Corps. Now, graduate student, The Ohio 
State University 

tOphthalmologist, Major. Medical Corps. Fellow, American Academy of Ophthal 
mology and Otolaryngology. Instructor, N. Y. S. College of Medicine, Syracuse, N. Y. 
Part II of this paper will appear in the February issue. 
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represented the various refractive conditions encountered among the 
spectacle wearing army population. The laboratory tests included 
measurements of halo brightness and time, corneal turbidity, entoptic 
fields, color vision, binocular vision, depth perception, dark adaptation. 
subjective and objective clinical appearance of the eye, and the visual 
acuity and photophobia material presented in this paper. In the field 
testing, attempts were made to duplicate all of the possible situations 
that a military man might encounter in routine life and on the 
field of battle. These exercises ranged from kitchen police and swimming 
to parachute jumping and tank driving. 

The lenses were tested under climatic extremes in the hot room 
at 120° Fahrenheit and in the cold room at —-40° Fahrenheit at the 
Army Medical Research Laboratory and at a simulated high altitude 
of 20,000 feet in the low pressure chambers at the Wright-Patterson 
Air Force Base. 


1. THE TESTING OF VISUAL ACUITY 

It is common knowledge that when contact lenses are worn, the 
development of corneal clouding is associated with a subjective visual 
haze and a chromatic halo. Recently Finkelstein? in his studies, not 
only measured the rate of haze and halo development, but also found 
that in the presence of these corneal changes there was differential 
scattering of light as revealed in the testing of color vision. In the test 
of dark adaptation at this laboratory,’ it was found that with the 
development of corneal clouding, adaptation was prolonged. Conse- 
quently, it is known that the light entering the eye in the presence of 
corneal haze is diffracted, filtered and scattered and that the scattering is 
differential. In view of this, it might be expected that visual acuity 
would be affected by the progressive development of haze. Testing was 
therefore initiated and it was found in the pilot studies that subjects 
manifesting corneal haze had a visual acuity of 20/20 in a semi-dark- 
ened test room, but apparently poor vision shortly afterward in the 
brightly illuminated laboratory. Thus, further study seemed indicated, 
and instrumentation was developed to investigate this problem. Since 
this drop in vision occurred where high levels of ambient or surround 
illumination existed, apparatus was constructed which provided for 
control of both target and surround illumination. This apparatus, 
Figure 1, was built so that the subject placed his head into an illumi- 
nated, opal glass, box-like structure, and viewed through an aperture, 
Landolt-C targets, variable in size and direction. 

The testing was conducted at fifty centimeters and at six meters. 
For the testing at fifty centimeters, fourteen slides were made from a 
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Fig. 1. Visual Acuity Test Apparatus. 


photographically reduced Landolt-C in a range of sizes from 20/10 to 
20/200. Calculations for calibration were conducted prior to the 
fabrication of the slides and from these data, microphotographs were 
made. Contrast was equal to 100 per cent. The slide holder was fitted 


into a mount attached to a large ball bearing which provided complete 
rotation of the centered target, Figure 1. The target area was 4° 43’ 8” 
in size and was limited by the diameter of the bearing. It was illuminated 
from the rear by a 60-watt Mazda lamp, and the light was diffused by 
a piece of Belgian flashed opal glass. The brightness of the target at the 
various transformer settings was calibrated with a General Electric 
Luckiesh-Taylor Brightness Meter, and ranged from 0.109 foot Lam- 
berts to 1,284.4 foot Lamberts. These and all intermediate values are 
the means of nine readings. To prevent wall reflection, the sides of the 
passage through which the target was viewed were painted black and 
three large reflection stops were placed at intervals, Figure 1. This 
passage was extended into the surround illumination box just far 
enough to prevent any illumination from that source from falling 
upon the target. A shutter was placed in front of the light source so 
that the target could be rotated without being seen by the subject. 
When the apparatus was used for testing at six meters, the target 
illuminator and the viewing passage were removed, leaving only the 
surround section with a 4” x 4” aperture in the box. An instrument 
manufactured by Yamakasi Seisakusyo, Tokyo, was used for the target. 
This beautifully constructed piece of equipment was captured by the 
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Army during the past war. It had ten Landolt-C targets ranging 
from 20/8 to 20/42, to which we added four photographically repro- 
duced Landolt-C charts from 20/59 to 20/164, which fitted into a 
special holder on the instrument. The direction of the C and the 
target size were changed by use of controls in the rear of the apparatus. 
Illumination was provided by two shielded sixty-watt Mazda lamps 
and controlled by a rheostat. The targets reflected an average of 73.3 
per cent of the light illuminating them, as determined by taking a mean 
of the per cent reflectance at intervals of twenty millimicrons from 
four hundred to seven hundred millimicrons. 

Calibration of target brightness was accomplished with the Luck- 
iesh- Taylor Brightness Meter. Both the target and surround variable 
transformers were connected to a constant voltage transformer. 

The surround was actually a box within a box. The inner box 
which the subject viewed was constructed of Belgian flashed opal 
glass on all but one side. Thus, illumination reached the eyes directly 
from above, below, left and right. Directly ahead, the subject viewed 
the target area which was set into a 4” x 4” aperture in the white 
forward wall of the apparatus. The outer box contained four 60-watt 
Mazda bulbs, one centered above each opal glass panel. These served 
to illuminate the opal glass and the base of the glass section of each 
bulb was set six inches from the inner panel. In the electrical circuit, 
the four bulbs were joined in parallel and were all connected to a 
variable transformer. The subject's head was placed into the box in a 
manner such that he was surrounded by ambient illumination. His 
position was maintained by a lucite molded headband which was so 
positioned, that his eyes were at the desired distance from the target. 
The position of the headband was determined by mean cranial 
measurements of the ten subjects. 

Calibration presented a difficult problem, since although the light 
box was symmetrical, it was neither square nor spherical.* (The 
reason for the rectangular shape was that provision had to be made 
to allow space for a double fold of an oxygen respirating tube which 
was used in the low pressure room.) The essential problem was to 
determine the level of ambient illumination at the several variable trans- 
former settings. Since almust every point within the box revealed a 
different level of brightness, interpretation presented a complex problem. 
It was decided that probably the best method would be to measure the 
integrated level of illumination with a Weston Foot-Candle Meter 


*Dr. Sylvester Guth of the General Electric Company was very kind in offering his 
advice on this and associated problems. 
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pointed at the darkened target in the position of the ‘‘cyclopean”’ eye. 
The illumination varied from zero to three hundred and fifty foot can- 
dies. A rather complete analysis of the brightness existing in the light 
box was made to determine if equal brightness existed at symmetrical 
points in the light box and if a change in variac setting resulted in a 
directly proportional change in brightness at the several points. Propor- 
tional change and symmetry were shown by measurement, and a dia- 
grammatic view looking into the light box is presented to show the 
brightness at various points in the box at the one hundred foot candle 
level, Figure 2. 
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Pig. 2. Measurement of Surround Lighting. 


Testing was conducted at various brightness settings of target and 
surround. During each of the five testing cycles, each test combination 
was conducted on two days. To determine the effect of varying target 
brightness, three basic levels were chosen—one, twelve, and one hundred 
foot Lamberts. The twelve foot Lambert level was used, since this is 
the level recommended by the Subcommittee on Procedures and Standards 
for Visual Examinations for the Army, Navy-NRC Vision Committee,* 
and it will be noted that the levels are approximately one log unit 
apart. 

A majority of the testing was conducted at fifty centimeters since 
only one operator was necessary at this test distance. Testing was 
done only at twelve foot Lamberts at six meters. The surround levels 
used were zero, one hundred, two hundred, and three hundred foot 
candles and were arbitrarily chosen to determine the effect of succeeding 
levels of ambient illumination. 
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In the low pressure chamber and hot room, testing was done at 
the standard twelve foot Lambert level. Testing was limited in the 
cold room since all moving parts froze and therefore readings were 
taken immediately after emerging at the twelve foot Lambert level of 
target brightneess. 

RESULTS 
SPECTACLES 

The testing of visual acuity with spectacles at six meters with a 
twelve foot Lambert target revealed that virtually no change took place 
during an eight-hour period. The variation of surround illumination 
had no significant effect. 
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Pig. 3. Visual Acuity Tested at 6 Meters 


‘Testing at six meters, Figure 3, resulted in almost duplicate 
readings with those at fifty centimeters, Figure 4, at the twelve foot 
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Pig. 4. Visual Acuity Tested at 50 Centimeters. 
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Lambert target level. The readings averaged 20/19 for all test con- 
ditions. 

By increasing target brightness, visual acuity increased very 
slightly at all levels; and a decrease in target brightness caused appar- 
ently a very slight decrease in visual acuity. These findings on an 
average never amounted to more than one or two units. Lythgoe‘ 
found greater variation in his studies, but it is believed that this is 
due to differences in method and period of testing. 

The data taken in the hot and cold room while slightly less 
consistent, revealed virtually no change in visual acuity. Vision in the 
cold room was just slightly better than that in the hot room. One 
great disadvantage of spectacles in the cold room was the frosting of 
lenses that occurred shortly after entering the cold and steaming of 
lenses on returning to warmer atmosphere. To maintain adequate 
vision in the hot room, it was necessary to clean the lenses frequently 
as they become spotted with perspiration. 

Visual acuity in the low pressure chamber showed practically the 
same results in a seven-hour period as those taken at a normal atmos- 
phere. 


DISCUSSION AND CONCLUSIONS 
Visual acuity with spectacles remains virtually constant through- 


out the day. Variation of target brightness from one foot Lambert to 
one hundred foot Lamberts, and variation of surround illumination 
from zero to three hundred foot candles had little effect on visual 
acuity. The very slight changes noted in the hot room could be sec- 
ondary to the generalized languor that is associated with prolonged 
high ambient temperature. The mechanical difficulties of frost, steam. 
and perspiration put spectacles at a disadvantage under climatic 
extremes. 


FLUID LENS 

Visual acuity tested at six meters with target brightness of 
twelve foot Lamberts at various surrounds with the fluid lens is repre- 
sented in Figure 5. With the surround illumination at zero, the reduction 
in visual acuity is relatively slight despite the existence of deep corneal 
haze. With the introduction of surround illumination, there is a 
significant drop in visual acuity in the presence of deep corneal haze 
which apparently is proportional to the depth of the haze and the 
brightness of the surround. With the surround illumination at zero, 
the mean visual acuity reading had fallen from 20/17 to 20/29 
within the seventh hour; within a similar period with the surround 
illumination at three hundred foot candles, the fall was from 20/19 
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Fig. 5. Fluid Lens, Visual Acuity Tested at 6 Meters. 


to 20/117. Visual acuity remains at an essentially constant level from 
the time of insertion of the lenses until a time that is almost coincidental 
with the appearance of the chromatic halo. 

When visual acuity was tested at fifty centimeters, Figure 6, 
with target brightness of twelve foot Lamberts and varying surrounds, 
the results were essentially the same as those found under similar 
lighting conditions at six meters. While these effects are comparable, 


they are not as extreme. Here again there was little drop in visual 
acuity with no surround illumination; with surround of three hun- 
dred foot candles, the visual acuity dropped from 20/20 to 20/87 with 
the development of corneal haze. This change seems proportional to the 
depth of corneal haze and the surround illumination. 

The irregularities seen in Figure 6 as well as other figures do not 


ig. 6. Fluid Lens, Visual Acuity Tested at 50 Centimeters. 
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necessarily indicate violent fluctuations in visual acuity, for each can 
be ascribed to individual subjects who experienced difficulties such as 
irritation and photophobia, which resulted in early removal of the 
lenses. In general, graphing of individual curves of visual acuity 
revealed gradual progressive change. The graphs presented, however, 
represent the composite means of individual results taken within hourly 
periods. 

The effect of varying the target brightness is represented in 
Figures 7 and 8. When the target brightness is reduced to one foot 


Fig. 7. Fluid Lens, Visual Acuity Tested at 50 Centimeters. 


Lambert and the surround illumination varied from zero to three 
hundred foot candles, the effects are comparable to those seen with 
target brightness of twelve foot Lamberts, but are greatly magnified. 
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Fig. 8. Fluid Lens, Visual Acuity Tested at 50 Centimeters. Note Reduced Scale. 
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Similarly, when the target brightness is increased to one hundred foot 
Lamberts, the effect is greatly reduced. 

The drop in visual acuity apparently is more closely related to 
corneal haze at lower levels of target brightness. 

If one examines the results in the hot and cold room, Figure 9, it 
becomes evident that readings taken immediately after emerging from 
the cold room after both six and eight-hour periods at —-40° Fahrenheit 
revealed almost no change in visual acuity had taken place. 


WEAN READINGS TAKEN HOURLY PERIODS —TARGET BRGHTNESS 
SURROUND 
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Fig. 9. Fluid Lens, Visual Acuity Tested at 50 Centimeters in Hot Room and 
Cold Room, 

On the other hand, the hot room data reveals that the changes in 
visual acuity, with an increase in surround illumination, occur sooner 
at 120° Fahrenheit than at the normal laboratory temperature of 72° 
F. Again, the appearance of the halo coincides with the drop in visual 
acuity. In the hot room, the chromatic halo appears sooner than normal 
and in the cold room, its appearance is rather delayed. 

The halo time measurement,’ Figure 10, assumed major importance 
throughout the study since, as in the hot and cold and low pressure 
rooms and in field work, where equipment was not always available, 
halo time gave a measure of the rate of corneal change. This is a 
significant reading, as it is eather consistent from day to day, if conditions 
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Fig. 10. Fluid Lens, ‘Average Halo Appearance Time. 
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are held constant. This diffraction phenomenon may not be caused by 
the same forces that cause visual haze,? but both are the result of 
corneal change, and at the time of halo development a certain level of 
subjective visual fog was consistently reported by subjects. It is on this 
basis as well as the available data on halo brightness and corneal tur- 
bidity,':* that correlation of visual acuity drop and corneal clouding 
are made in the hot, cold and low pressure chambers as compared to 
normal conditions. In the low pressure chamber the results are com- 
parable to those taken at normal atmosphere. 

It has long been noted that there was a blurring of vision after the 
removal of lenses, especially in the presence of corneal haze. Tests were 
done to determine the time required for the restoration of vision. Results 
of testing at two-minute intervals, Figure 5, showed that there was an 
immediate drop in visual acuity even with no surround illumination. 
Within thirty minutes after removal, the vision had returned to normal. 
Similar testing was done at the fifty centimeter distance at different levels 
of illumination and the results were essentially the same. The more 
intense surround illumination caused proportionately greater blurring, 
but as the corneal haze cleared, the effect of the ambient lighting was 
reduced and the vision returned to normal at all levels within thirty 
minutes. These results are not shown on the graphs as the time factor 


made it impossible to take uniformly timed readings at such frequent 
intervals. 


DISCUSSION AND CONCLUSIONS 

The visual acuity as tested with spectacles was not significantly 
different from that with fluid lenses. However, after approximately 
three hours of wearing time, the visual performance began to fail. Since 
the only known changes in the refractive media occur in the cornea, it 
must be assumed that these are responsible for the reduction in vision. 
Smelser® has shown in animal experimentation that edema and thick- 
ening of the cornea occurs after the fluid lenses have been worn. Donald- 
son*® found similar results with human eyes. This thickening of the 
cornea has little effect on visual acuity while the fluid lenses are being 
worn, since the indices of refraction of fluids on either side of the cornea 
virtually negate its refractive power. It is assumed that this increased 
thickness of the cornea is partially responsible for the greater degree of 
visual impairment immediately after the lenses are removed. 

The other major change that occurs in the cornea with wearing of 
the fluid lens is the development of progressive corneal clouding, which 
probably is the main cause for decrease in visual acuity while the lenses 
are worn and immediately thereafter. This clouding of the cornea 
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tends to scatter incident light resulting in a veiling glare. Many workers 
in the field of lighting’:*.* have found that veiling glare has three 
main effects. These are: reduction in contrast, photophobia, and 
raising the level of light adaptation. The amount of veiling glare 
created is dependent upon the depth of the haze and the quantity and 
extent of light incident to the eye. Since visual acuity is partially 
dependent upon discrimination between the target and its immediate 
surround, any factor, such as veiling glare, that reduces the contrast 
between the two, results in its reduction. In this experiment, the variable 
illumination of the target, whose area was small, apparently induced 
little veiling glare, while the extended surround had pronounced effect. 

These hypotheses were demonstrated at both the six meter and 
fifty centimeter test distances with the fluid lens. The drop in visual 
acuity appears shortly after the first appearance of the halo. This 
seems to indicate that reduced acuity depends upon a depth of haze 
somewhat deeper than that existing at the time of the appearance of 
the halo. The process seemed to be speeded in the hot room and 
retarded in the cold room as was the halo appearance time and corneal 
change. In the low pressure chamber, there was little variation in 
results from those obtained under standard conditions. 

The difference in visual acuity seen at the various levels of one, 
twelve, and one hundred foot Lamberts of target brightness are 
undoubtedly the result of contrast differences that exist between the 
target and immediate surround in the presence of veiling glare. 

In the presence of constant surround and corneal haze and its 
resultant veiling glare, if the target brightness is varied, the effect is 
lessened at the higher levels of brightness. The veiling effect is un- 
changed, but at the increased level of target brightness, the contrast is 
greater and therefore the effect on visual acuity is lessened. It is only 
when the difference in contrast falls below a certain level that the 
visual acuity falls. Thus the visual acuity at the target brightness of 
one hundred foot Lamberts is better than that at one foot Lambert in the 
presence of a constant veiling glare. Visual acuity may be assumed to 
be relative to the contrast difference between the target and its immedi- 
ate surround. 

The immediate drop in visual acuity upon removal of the fluid 
lenses is due to both corneal thickening and haze. This effect disappears 
within a half hour. 
TUOHY LENS 


The results of testing visual acuity with the Tuohy lens were quite 
bizarre. It was found that some subjects experienced considerable dis- 
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comfort while wearing this lens and, as a result, their findings were 
for the most part extreme. In order to clarify the presentation of the 
results, the data were divided into two groups. Group A included the 
data of subjects who were unable to tolerate their lenses for four 
hours, and Group B included the data of those who wore the lenses 
more than four hours. Groups A and B do not necessarily include the 
same subjects in each test, as individual tolerance was different from 
day to day. It was found that if the individual subject was able to 
comfortably wear his lenses for four hours, he could frequently con- 
tinue with them for the completion of the test period. It was for this 
reason that the arbitrary division of the data was made at four hours. 

Visual acuity, as tested at six meters, revealed very little change in 
Group B, or those who wore the lenses comfortably, Figure 11. 
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Fig. 11. Tuohy Lens, Visual Acuity at 6 Meters. 


Group A, however, revealed a marked and rapid decrease in visual 
acuity which was greatly accentuated by the introduction of surround 
illumination. It will be noticed that the average removal time was two 
hours and one minute. Readings taken after that time returned to 
the normal because those with the greatest irritation had removed 
their lenses. 

Results of testing of visual acuity at fifty centimeters at the twelve 
foot Lambert target level were similar to the test at six meters, but not 
as extreme in Group A, Figure 12. The slight irregularities in Group 
B are primarily due to one subject who had discomfort, b yas able to 
wear his lenses for five hours. 

The findings at the one foot Lambert target level appear at first 
glance to be quite confusing, Figure 13. Group A experienced con- 
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Fig. 12. Tuohy Lens, Visual Acuity Tested at 50 Centimeters 


siderable irritation and therefore had short wearing time and rapid drop 
in visual acuity which was accentuated by ambient illumination. The 
average removal time for this group was one hour and fifty-two 
minutes. The marked irregularity as seen in Group B in the graph is 
primarily due to two subjects who wore the lenses more than four 
hours despite some discomfort and poor vision. The two marked 
variations in the graph are the result of their removal of lenses at 
different times. Had Group B been graphed without these two indi- 
viduals, the visual acuity would not have been below 20/30 at any 
time. 

With target brightness of one hundred foot Lamberts, the results 
were again similar, Figure 14. In Group A the visual acuity again 
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” 
Fig. 14. Tuohy Lens, Visual Acuity Tested at 50 Centimeters. 


dropped rapidly, especially with increased surround illumination. The 
irregularity as seen in the graph of Group B is due to the readings of 
one individual who wore his lenses beyond the four-hour periods. 

The results in the hot and cold room again are similar to the 
above findings, Figure 15. The findings are more extreme but of the 
same pattern. 

The low pressure chamber findings present the same general 
picture. 

Visual acuity as tested at six meters after the removal of the lenses, 
revealed that Group A subjects had a return to normal within four 
minutes, Figure 11. The unexpected drop in visual acuity in Group 
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B was caused by one individual whose vision was frequently better 
with contact lenses than with spectacles. 

The number of subjects in Group A and B was neither equal nor 
constant. The individual tolerance varied considerably from day to 
day and with the test being conducted. On an average, approximately 
two-thirds of the subjects per test fell into Group A and the remaining 
one-third in Group B. In tests in the hot room and with high target 
brightness, the latter group was somewhat smaller. Of Group B, less 
than one-half could tolerate the lenses for eight hours. While the 
individual tolerance was variable from day to day, for the most part the 
groups consisted of the same individuals. 

DISCUSSION AND CONCLUSIONS 

It seems apparent that the corneal lenses, as worn in this experi- 
ment, were poorly tolerated. In all tests, approximately one-third of 
the subjects could tolerate the lenses for more than four hours. Of 
these, usually fewer than half could complete the test runs of eight or 
fourteen hours. 

The poor visual effect with this lens seems to be secondary to 
tolerance, which is dependent on ocular irritation and the factors which 
influence it. This is well demonstrated by the individuals in Group 
B who comfortably tolerated the lenses and exhibited little reduction 
in visual acuity, even after extended wearing time. Another demonstra- 
tion of this is shown in Figure 11; immediately after the source of 
irritation is removed, the vision returned to normal. It can be assumed 
from this that the visual impairment is not the result of corneal haze, 
as in the fluid lens, but is secondary to the irritation which caused 
extreme photophobia, tearing, and spasm of accommodation. Heat and 
increased illumination tend to aggravate the condition. Cold seemed to 
have a somewhat beneficial effect in reducing the ocular irritation. 
The results in the low pressure chamber showed little variation from 
normal. 


DALLOS AND LACRILENS 

The findings with the Dallos and Lacrilens were almost com- 
pletely identical. Visual acuity, as tested at six meters, Figure 3, and 
fifty centimeters, Figure 4, with twelve foot candle illumination, aver- 
aged 20/20 throughout the entire testing period which in some instances 
lasted fifteen hours. Varying surround illumination had little effect on 
visual acuity despite prolonged wearing time. There was a very small 
drop in visual acuity noted after six hours when the target illumina- 
tion was reduced to one foot Lambert in the presence of an increased 
surround. This change never exceeded a drop of from 20/20 to 20/27. 
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At the one hundred foot Lambert level, even this slight drop was not 
noted. 

In the hot room, very slight changes in visual acuity were noted, 
the change never exceeding a drop of from 20/20 to 20/25. Cold 
room readings revealed virtually no change in visual acuity. In testing 
in the low pressure chamber, no changes were noted throughout the 
period of the experiment. 

There was noted a very slight drop in visual acuity following the 
removal of the lenses, Figure 3. This was tested at twelve foot Lam- 
berts brightness with zero surround illumination. The average drop 
did not exceed 20/22 from 20/17 and can hardly be considered 
important. 

DISCUSSION AND CONCLUSIONS 

Visual acuity with the Dallos and Lacrilens remained essentially 
normal throughout the extended testing periods. At no time did a 
change in visual acuity exceed a drop of from 20/20 to 20/28, and 
this was noted only at low target level and high surround illumination 
in the hot room. This indicates that only minimal corneal changes 
occur when these lenses are worn. 


SUMMARY 

Under the conditions tested, the visual acuity with spectacles, 
the Dallos lens, and Lacrilens, remained essentially constant and 
satisfactory. A significant decrease in visual acuity with the fluid lens 
occurred after approximately three hours of wear. In the cold room, 
the effect was delayed and not as marked: while in the hot room the 
opposite was found. Little effect was noted in the low pressure 
chamber. With the Tuohy lens in the few subjects who could com- 
fortably wear it, virtually no change in visual acuity was noted under 
the conditions tested. The majority of the subjects experienced con- 
siderable ocular irritation which resulted in significant decrease in 
visual acuity. Judgment is deferred on these lenses since the visual 
manifestations are secondary to the irritation. It is important to note, 
however, the extreme effect produced. 

The only lens whose removal caused a significant drop in visual 
acuity was the fluid lens and this effect disappeared within thirty 
minutes. This lens, due to the marked decrease in acuity with the 
development of corneal clouding, and the poor vision immediately 
after removal, must be considered only for limited application. The 
results with the fluid lens were borne out by the field testing where 
the subjects had difficulty sighting on rifle range targets in the presence 
of haze.'* 


*Part II of this paper will appear in the February issue 


UNDERSTANDING VISUAL FATIGUE* 


S. Howard Bartleyt 
Psychology Department, Michigan State College 
East Lansing, Michigan 


For a number of years I have been interested in the subject of 
fatigue. Part of the time has been devoted to trying to produce a respect- 
able outiook on fatigue based upon what we know from the vast 
literature on its investigation and from common knowledge of human 
experience. To cover the many aspects and implications of the subject 
goes beyond any single paper. Despite the volumes and volumes that 
have been written on the matter, we know so little today about the 
specific inner workings of the human organism that it is almost 
discouraging. 

What I have to present here is based upon the assumption that it 
is not always more of the same in scientific effort that is rewarding, 
but rather a reorientation of outlook and thinking so as to make rime 
and reason out of what, according to the current outlook, exists in 
isolated and contradictory clusters of understandings. 

The brief presentation of the nature of fatigue which I am about 
to outline is meant to appeal to the reader as a performance of the 
latter sort, namely one which is aimed + ‘eveloping a consistent and 
comprehensive rationale that will guide ‘dividual efforts both in the 
clinic and in the laboratory. 

Those dealing with human behavior, whether in the clinic or in 
the scientific laboratory, have generally sought to confine their attentions 
to phenomena which they could call objective. Whenever two or 
more possibilities presented themselves the more tangible or concrete of 
these tended to be chosen. Corollaries of this desire to be concrete 
and objective are also prominent. One is the tendency to see as an 
isolated and independent function that which ought to be seen as a 
part-function of a larger system. Another is the tendency to over- 
simplify. This general attitude is illustrated in the following some- 
what arbitrary classification. The classification consists of six items or 
categories beginning with the most concrete and ending with the least 
concrete or most nebulous. 


*Read before the Indiana Chapter, American Academy of Optometry, Purdue Univer 
sity, West Lafayette, Indiana, October 25. 1953. For publication in the January, 
1954. issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY 

*Ph.D. Professor of Psychology. Fellow, American Academy of Optometry 
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Local peripheral phenomena. 

Local central phenomena. 

Diffuse or general central phenomena. 

Peripheral manifestations of systemic origin or of systemic 
condition. 

Central phenomena that are attributable to something even 
more intangible which we often call personality. 

6. General overt behavior of the individual taken to be an ex- 

pression of personality. 

As would be expected, phenomena and problems that lie in the 
first category are the most acceptable to many people. Problems that 
should really be classified as lying in the latter categories are often 
reduced to the earlier categories in the list. Many features of human 
behavior are given little attention or are entirely ignored because they 
seem unreducible to something simple. 

For example, it is easy for students of vision to attempt to deal 
only with ocular function. When men do recognize central phenomena 
as such, the bases for them are sought in localized tissues. The therapist 
is happy when he can discover a local lesion or a local center for the 
function in question. 

The specific concern of the present discussion is fatigue, or fatigue 
as it relates to vision. Fatigue has a degree of intangibility which 
exasperates some, and leaves others totally uninterested in it. Still 
others reduce it to a simplicity that makes their studies irrelevant to 
the subject. Many men, in studying fatigue, restrict their thinking and 
their experimental conditions so as to exclude everything but peri- 
pheral activities, the first category in our list. Descriptions of experi- 
mentation, findings. and the explanations of the latter are all couched 
in terms of local tissue activity. 

When students of fatigue have had to admit that what they are 
studying seems to be generalized, they have had difficulty in envisaging 
how to go about the matter. Whereas when being general means 
diffused throughout the body, the concept is not too difficult, but 
when the idea of generality is taken to mean what I shall try to define 
and describe as personal, the real difficulty begins. 

Before we proceed, another matter should be pointed out. This 
is the prevalent failure to distinguish between a report upon an obser- 
vation and a deduction such as is made by a patient when he wants to 
tell you about himself. It is a common practice to make these two 
procedures synonymous not only in patient reports but in most every- 
thing that is verbally communicated. 
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For a clinical example. let us say a patient reports to you that he 
has eyestrain, or weak eyes, or visual fatigue. What is he doing? He 
is not reporting by stating symptoms at all. He is not leaving you to 
make your own expert deductions and diagnosis; he is making his 
own. Nevertheless many therapists use this as a report upon symptoms. 
They jot down in their case history, ‘‘visual fatigue.” 

Is a clinician ever justified in taking a patient's word for it when 
he reports visual fatigue? To answer this question, let us ask first what 
it is that the patient may mean, or have reference to, when he uses the 
term visual fatigue. The patient may mean (a) simply that he cannot 
read long without developing a headache, (b) he cannot read long 
before he develops some sort of ocular discomfort such as eye itching or 
aching, (c) he cannot read long until he feels it difficult to direct the 
motion of his eyes. (d) he cannot read long until the material 
blurs, (e) he cannot read long until he notices doubling of what he 
is looking at, (f) he cannot read long until he falls asleep, or (g) he 
cannot read long before he develops an aversion to the reading task— 
this seeming to be a part of the general feeling of discomfort, inadequacy 
and desire to rest. 

All of the items in this list except the very last one pertain to some 
specific result that could represent the direct physical effect of activity. 
We find that the last item differs from the others in important respects. 
Whereas all of the other items refer either to a loca! effect or to a general 
effect, nonetheless energistic in nature, the last item refers to the in- 
dividual as a person. In it he is not referring to his own task perform- 
ance as if standing off and looking on, but rather telling of his relation 
to the task in which he is engaged or, in other words, his relation and 
reaction to the demands put upon him. It is only this which we shall 
call fatigue. When you are told this, you, if conventional, will 
immediately put fatigue into the ‘‘psychological’’ wastebasket and then 
either feel that the problem has been solved, or else hand it over to 
someone, possibly in psychology, or even to someone outside of science 
to handle. This has been done over and over again, and this is why 
the matter has not become any more clear than it is. 

But let us get back to what we began to say about the patient's 
report. It is obvious now that any combination of the several things 
just listed may be involved in his concluding that he has visual fatigue. 
To say the least, his report is so ambiguous as to be unusable as it stands. 
You will not know, at once, whether it is a report upon his own 
personal condition—the last item on the list—or an unjustified deduc- 
tion of the kind just described. Without an agreed upon restriction 
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the term, visual fatigue, is almost, if not entirely, useless. 

Extensive examination of the many things that have been and 
still are called fatigue indicates only disorder and confusion. The 
pheonomena range all the way along the gamut of biological manifesta- 
tions and even out into the inanimate. 

It is a logical and methodological principle that when a term 
becomes nearly universal and, in common usage, pertains to phenomena 
in unrelated categories, it becomes a term unusable as a technical tool 
in science. Only when a sufficient restriction is put upon the term is it 
again usable. Such universality is represented in the use of the term 
fatigue. It has been a word so broadly, loosely and variously used that 
it is the property of everyone. Each individual uses it to mean any- 
thing he chooses. Everyone thinks he knows what it is until asked to 
define it. Efforts on the part of the would-be precise individual to 
restrict it are met with resistance. This takes the form of asserting 
that fatigue is something other than that which the restrictor defines 
it to be. The resistor can cite plenty of instances in which his assertion 
is borne out. Thus he seems to have won the argument in the first round. 

Actually, whether he has or not depends upon the insights of the 
parties involved—particularly the insights of the onlookers. If they 
are aware of the requirements of the situation they will see that for 
precise communication the term will either have to be abandoned or 
else restricted in a clearly understood and agreed-upon way. This 
shift cannot occur overnight but is accomplishable, nevertheless, if 
professional and scientific men wish it. 

To retain as much relevance for the term as possible, the historical 
approach is the most acceptable one to employ in making the restriction 
in the meaning of fatigue. What is the historical approach in this 
case’? It is the acceptance of what it was that man first meant when he 
used the term, remembering of course that he was not a precise creature 
when that occurred. Originally the term fatigue was the name given to 
a personal state. It includes awareness of body as disclosed by sensations 
of discomfort and lassitude. It implied an aversion particularly to the 
task at hand, and possibly to other activity as well. It implied that 
performance had deteriorated and that the exercise of bodily mechanisms, 
muscles for example, had brought this about. It implied that this deter- 
ioration was at the basis of the whole recognized outcome. 

In this original belief labelled by the word fatigue were both direct 
experience and deduction. We can take the sensory experience as a 
starting point, but we cannot uncritically accept the deductions. 

The original problem, if it can be said that the man-on-the-street 
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called upon the laboratory for help, was ‘“‘what makes me feel tired 
or fatigued?’’ He did not ask the laboratory to tell him that exertion 
did it. He, for the most part, believed it did. If he felt tired without 
having exerted himself he deduced that he was either sick or lazy. 

The man in the laboratory should have been more sophisticated 
than the man-on-the-street, and should have sorted direct experience 
from deduction and have clarified matters before making an experimental 
beginning. As was said earlier, he also began to use the term carelessly, 
applying it by loose analogy in contexts clearly outside of human affairs 
and biology in general, until now there are well-meaning men in science 
everywhere using the term for almost anything. 

I have attempted to sort the experiential from the everyman’s 
overall view and to reject his deductions. The procedure has been to 
restrict the use of the term to an over-all personal state identifiable by 
the individual himself, once he is indoctrinated to refer simply to how 
he feels and not to impute the existence of fatigue from some character- 
istic of performance such as slowdown, or the increase in errors. 

I see fatigue to be a species of personal disorganization. You will 
note that I have already used the term personal a time or two. This 
may sound as though I have put fatigue into the classical mentalistic 
category——just something ephemeral that comes into one’s consciousness 
with nothing to be found out about it. The term personal is the 
most inclusive word we have with regard to the human organism. 
That which is personal is the highest integration of all the part functions 
that we know about. It is what we mean when we say I, you, he or 
she, and not when we say mine, yours, his or hers. The latter terms 
localize, set the individual off from the phenomenon dealt with. The 
former leave him in, for it is the very individual himself that is being 
described. 

Fatigue describes a particular or unique kind of relation of the 
individual to his environment, to what we may technically call a task. 
It relates to what he can, to what he ought, and to what he feels like 
doing according to his own size-up of the circumstances including him- 
self. Thus we are dealing with something that is just as real as a 
broken leg, or a cataract. 

To come to grips with the fatigue problem we need to ask what 
it is that induces the overall personal outcome just described. In asking 
about the connections of the individual with his surrounds, we find 
the common outlook partakes of the limitation inherent in the tendency 
to concretize or seek so-called objectiveness which I described at the 
outset. It is common to think that the only concrete connections 
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between man and his environment are those expressed in mechanical, 
chemical, or other such terms. These connections do not tell the whole 
story. Man is a system that is not restricted to fixed simple action-and- 
reaction relations to his surrounds. The complexities and fluidity of 
his central nervous system are such that highly subtle symbolic relations 
betweeen it and the environment can and do evolve. These come about 
by what we call learning. But to wave off the products of learning as 
being psychological is to fail to see that learned activities are as real and 
as substantial as anything that occurs by reasons of tissue maturation. 
It has been customary to think of behavior in two categories; inherited 
and acquired, or learned. This should not induce us to think that 
acquired behavior is mentalistic—simply a kind to be relegated to 
those who concoct armchair philosophies and deal with other intangibles. 
Learned behavior depends upon properties of our nervous system. Learn- 
ing is physiological as well as psychological. 

Fatigue is a thoroughly substantial expression of the human 
organism capable of reacting to subtle demands made verbally and 
otherwise in social as well as other situations. The tough-minded 
physiologists talk of oxygen requirements of the body, the reactions 
that occur under different temperature and humidity conditions, etc 
These do not happen to be all there is to the economy of the organism. 
Society puts demands upon the individual that add to the total load. 
Not only do these factors add to, but many of them conflict with 
physical circumstances and with each other. The organism is the 
target of them all. It must make for itself some kind of order out 
of the confusion. Those who study man must recognize that they 
cannot know him simply by studying part-processes and by adding 
them together in their spare time. These never add up to what we see 
the individual to be. 

Once one does come to grips with the organism as a whole, he 
does so by devising a scientific mode of dealing with the symbolic 
relations of man to his surrounds, on the same basis as the so-called 
built-in action-and-reaction responses such as oxygen intake, and 
reaction to environmental temperature. Let me pause to add some 
clarity to what is meant by symbolical as in contrast to the non-sym- 
bolical. 

A symbolic reaction is a response to something not at the time 
present to the senses. A symbolic response, as it were, reads something 
into the situation that is not purely sensory. The sight of certain 
individuals may make us happy, or induce the feeling of futility. In 
case of the former, our previous experiences must have been fortunate. 


f 


UNDERSTANDING VISUAL FATIGUE—BARTLEY 


In the latter, our past dealings with the individual have all been frus- 
trating and useless. Someone might attempt to explain these reactions 
as interpretative. They are, but they are just as substantial as the so- 
called neutral reactions of brightness discrimination in a laboratory. 
Most human reactions are of this interpretative or symbolic character. 
What we must do is to develop our science to deal with the principles 
involved in learning and perception as well as simply to measure 
physiological processes out of their whole-organism or personal context. 

To come still closer to the patterns of factors that lead to the 
production of fatigue, the following may be said: 

(1) Some bodily processes involved in pursuing certain tasks 
lead to sensory discomfort. Tasks involving considerable exertion are 
of this sort. Tasks in which there is minimal muscular coordination 
are also of this kind. 

(2) The discomfort produced leads to frustration since it opposes 
the pursuance of the task or the accomplishment of the task objective. 

(3) The direct result is the fatigue syndrome which was 
described earlier. No detectable intermediate untoward phenomenon 
intervenes. 

On the other hand, the fatigue state may be reached via other 
pathways. For example, the following sequence may develop: (1) 
An activity comes to be seen by the performer as not achieving its end. 
This may be a relatively immediate end or a remote one of high value. 
A reading task in which the reader is not grasping the meaning of the 
material is an example. (2) Instead of this leading directly to fatigue 
without detectable anomalous behavior, it is expressed in the disor- 
ganization of some mechanism used in the task. This disorganization 
is but a part of the overall effect of the individual's realization of his 
ineffectiveness. (3) The results of this specific anomaly and the 
realization of the initial ineffectiveness combine to produce the fatigue 
syndrome. In this case, there is not only something diffuse and 
describable only in ideational or general discomfort terms but also in 
terms of specific dysfunction. The fatigue is customarily attributed to 
impairment of function as if this deterioration were a property of local 
tissue. Accordingly, it is conventionally studied by those physiological 
means aimed at disclosing the nature of local tissue systems. 

Let us call these two sequence patterns A and B respectively. To 
these we may add a third possible sequence, C. In sequence C, the 
following occurs: (1) The task is such that the initial activity 
character of systemic mechanisms gradually shifts toward one less 
fitted for task pursuance. This is true in the case of many rhythmic 
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motor activities. For example, walking, if continued long, may induce 
a general systemic change from adequate muscle tone toward a relaxed 
state. This relaxed state is not in itself fatigue. This state does not 
depend upon the expenditure of large amounts of energy, for it comes on 
sooner from very slow walking than from a rapid pace. The state I am 
describing is one of lassitude and limpness. (2) Accordingly, the 
walker perceives it as diminished fitness. When once this awareness 
emerges, the individual begins to feel he should not continue walking. 
He takes it as a sign of real inadequacy. He deduces that he is fatigued. 
Thus conflict between the demands of the occasion and the imputed 
inadequacy evolves. (3) Here the fatigue syndrome emerges. 

We must keep it clear that there is a real distinction between 
marked reduction in muscle tone and what is to be called fatigue. 
The reduction in tone is a natural consequence of the kind of activity 
indulged in, and may play either a favorable or an unfavorable role 
depending upon its relation to the individual's goals. If he has been 
highly tense and has gone out to take a walk in the hopes that it will 
calm him down and induce relaxation, the relaxation, when it ensues, 
is favorable and does not call for the label of fatigue. Although, if for 
any reason the relaxation were to be extreme, it would, even in this 
context, be an effective component in the individual's self-appraisal of 
inadequacy. ‘The acuteness and the likelihood of the individual's 
feeling fatigued would depend upon the demands of the moment. 
Were the individual free to sit or recline, he would be free from fatigue, 
or at least be less fatigued than if certain specific tasks were demanded 
of him. Thus one’s awareness of such factors as muscle tone have 
different implicit meanings to the individual. These, of course, have 
been influenced by what he has been taught regarding the significance of 
these feelings as signs of inadequacy. 

Earlier, I scored the deductive factor in declaring the existence of 
fatigue. Here, it would seem that I have accepted it. In one way or 
another, there is a trace of the deductive in ever bit of self-awareness. 
The type of deduction excluded from the true fatigue picture is that 
which stems from a condition which the individual experiences as 
local or the purely intellectual belief in some unknown bodily condi- 
tion thought to exist at the time. The sort of deductiveness that is 
accepted is that which is inherent in the individual's personal feelings, 
associated with his felt condition arising in a demand situation. Thus, 
in almost every case, there is something smacking of the deductive. 
This adds to the subtlety of the whole matter when we come to experi- 
mentally studying the matter. We tend to overlook such distinctions 
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as the way people feel and what they take their feelings to mean. 
Whereas deduction cannot be completely eradicated, it can be studied 
and understood. The definition of fatigue as far as the scientifically 
sophisticated person is concerned can be limited to include only the 
situation in which the individual feels himself inadequate and feels he 
cannot well carry on. Thus fatigue is a description of himself and 
not a label restricted to a condition of some body member; some- 
thing imputed to exist from what he has been taught. It is, in con- 
trast to this, something that directly impinges upon him and at times 
overwhelms him. 

In vision, we are often interested in sequence B of fatigue develop- 
ment, in which a particular localized mechanism becomes distorted 
in its behavior. Vision is a kind of task demanding considerable pre- 
cision, hence even small distortions of functions are detectable and 
crucial, and tend to gain the center of attention. Thus if the individual 
concerned, whether expert or patient, deduces that the phenomena 
which he is dealing with pertain to fatigue, he takes the distortion of 
function coming to his attention to be the fatigue itself. Or, if he 
takes it to be a sign of fatigue, fatigue itself is some vague condition on 
a metabolic level as yet unidentified, and not directly sensed. Con- 
ventionally, fatigue is never clearly and exclusively taken to be a personal 
state. Accordingly, the practice most frequently becomes that of 
assigning fatigue to category one, in our original classification. If 
category one cannot be used, category two is next to be tried. 

In contrast, as we see it, the study of fatigue is a process of 
describing how something very general, even personal, gives rise to 
something specific and localized, and how, in turn, something local is 
utilized by the person to further increase general discomfort or disorder, 
summed up in a feeling of general disability. Recognizing this in 
ourselves, or in patients, is a step beyond the older and more familiar 
‘procedure of studying mechanisms exclusively to gain an understanding 
of their internal details. When you are advised toward dealing with 
the sequence of general to specific, possibly the old mind-body problem 
looms up. You should put aside the old rubric that comes to mind. 
It is the old saw of ‘‘mind over matter.” Instead, you had better 
use the idea of central nervous system influencing peripheral effector 
mechanisms and peripheral sensory mechanisms playing upon the 
central nervous system, etc. Thus you keep the whole matter within 
a single set of references, and in the end even satisfy your basic desire 
to be as concrete as possible. 

To advise this new procedure is not to say that all local mechanism 
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analysis is of no use and to be discontinued. Much good work has 
been done in this direction and much more needs yet to be done. The 
advice is only to look to the nature of the questions that ought to be 
asked and to act accordingly. In fatigue we are dealing with something 
that characterizes the individual as a person, and not simply something 
that pertains to an isolated action of a body part. Once this is recognized 
and granted, the procedure that follows will be very different from that 
which stems merely out of the tendency to see things in greatly reduced 
simplicity. 

It is our job to trace the direction and character of the sequence of 
developments in producing the final phenomenon which is fullblown 
when it first comes to our attention. Fatigue is such a product. 

What can an optometrist do about fatigue, either in the laboratory 
or in the clinic? The answer is very different, of course, for the two 
places. The laboratory seeks to understand principles in very general 
terms. The clinic must discover the specific operation of something in a 
specific individual. The laboratory is not involved in therapy. It can 
stop short of this. It is judged by a different yardstick. The clinic or 
doctor's office is judged by the help it provides each patient. 

For the moment, | am going to try to answer the question of 
what the therapist in clinic or office has to do with patient fatigue. 

1. You need to operate on the assumption that fatigue is a 
personal syndrome and is visual only to the extent that the syndrome 
arises in a visual performance. 

2. If the patient insists that he has visual fatigue, you should 
either ignore the report or else discover what the patient means when 
he uses the term fatigue. 

3. If the patient is making a mere deduction from his observations 
of visual dysfunction, or localized discomfort, the condition is not one 
of visual fatigue. Hence the label fatigue does not apply, and it is to 
be discarded and forgotten. , 

4. If the patient is trying to convey to you that in performing 
certain visual tasks he develops a kind of droop, a feeling of inadequacy, 
general inability and aversion, then it is a case of fatigue. In being such, 
you have an example of a personal relation to a task situation to deal 
with. Does that come within your province as an optometrist, or is it 
something to be referred, or is it just an encounter with an unfortunate 
side issue for which little or nothing can be done? It makes a vast 
difference which of these it is taken to be. Incidentally, it seems that 
you as optometrists have a suspicion that fatigue, whatever it is, is 
something that you ought to be able to do something about. This, in 
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general, I believe is true. 

5. At this point, you have to discover whether the fatigue has 
developed according to sequence A, B, or C. You will recall that in 
A, no apparent visual mechanism has as yet become distorted and thus 
needs attention to alleviate the fatigue. The fatigue is as if it might 
have been developed, not in a visual task but in any other. That it is 
visual is only incidental. The trouble basically lies in the patient's 
social, or more specifically his workaday history. If you believe that, 
you can advise him accordingly. This does not mean that the patient 
is free from visual symptoms that need treatment. How are you 
going to make the distinctions needed? At present you will not be as 
skilled in this as need be. This is where the present obligation of visual 
research comes in. Such research should be aimed at discovering the 
ability of general personal states to effect specific dysfunction, and what 
kind of dysfunction can be brought about in this way, and what kinds 
cannot. At present, it is common to assume visual dysfunction to be 
a uniform affair from moment to moment, and day to day, changing 
only slowly over periods of months. It seems to me that there is 
evidence that more dysfunction than we would guess is a fluctuating 
sort of affair. Some of it could be like the proverbial baby or the 
radio used to be. When we wanted to show them off to guests, they 
didn't perform; but when the guests were gone, the meanies were 
willing and able again to perform. If this be true, we must recognize 
the possibility of some kinds of disorder that do not always show up 
when we check for them. Some things which we need to know must 
be looked for under conditions radically different than any that are 
now used. 

6. If you find a kind of ocular dysfunction, or shall we better 
say some visual dysfunction that already is known to have connection 
with fatigue, or which you might well suspect, you will naturally set 
about to correct it by ordinary means. Only time will tell whether 
this will eradicate the fatigue in this particular patient. If it does, you 
will know that the dysfunction was not induced by the general orienta- 
tion of the patient to some everyday confrontment, or by some work 
he must do. The dysfunction came about in some other way. If your 
treatment, although according to the textbooks and your optometric 
training, does not succeed, then there must be something about the 
orientation of the patient which still exists to cause trouble despite the 
localized change brought about by the treatment. 

Possibly your treatment of the particular trouble does succeed, 
but the patient develops some other unexpected manifestation relatively 
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soon. This means that the organismic solution of a continuing patient 
disorientation is simply taking on a new form. All that you have done 
is to close the door to the old solution. When I say solution, I ¢an as 
well say distortion, or distorted function. 

Most of what I have written here is at the present stage quite 
nebulous. Nevertheless, | hold firmly to it. What is needed is a program 
of research based upon the assumption that there are connections 
between the whole person and specific peripheral mechanisms, and that 
overt behavior, whether efficient or anomalous, is at bottom an expres- 
sion of the whole person 

These broad but nevertheless insistent and obtrusive connections 
are exemplified in the fact that many so-called visual troubles are not 
exclusively that. Many visual troubles have radiating collateral 
concomitants in digestive upsets and headaches. Up to this point little 
has been done and less has been accomplished in developing a rationale 
to account for these connections or interrelationships. This has been 
because we have been oriented in our thinking as was indicated at 
the outset; we have felt pride in being concrete and objective, and to be 
so we have unwittingly taken the short path of oversimplification. 


SUMMARY 

1. Man has tried to be solid and substantial in his thinking and 
his choices in the laboratory and in the clinic, but in spite of this has not 
really followed his objectives. He has oversimplified and isolated from 
context many of the objects of his attentions and thus missed seeing 
what he should. This has been particularly true in dealing with 
fatigue. 

2. The historic and current understanding of fatigue has been 
an inconsistent, unworkable hodgepodge of ideas needing a revamping. 

3. The first step consists in giving fatigue the qualifications of a 
technical term rather than a colloquial expression totally amorphous 
and vague. 

4. The appropriate mode of restriction seems to be one determined 
by certain features of the initial use of the term. 

5. Therefore, fatigue becomes a term applied to a personal state, 
not a restricted tissue condition; nor what is even farther afield, 
something to apply to the steel girders in a bridge. 

6. Fatigue bears more than one relationship to the concrete items 
to which we generally give our attention. 

7. Finally, much more research needs to be undertaken to ferret 
out the details that are required to make for a really scientific understand- 
ing of fatigue, and to make it possible to cope with fatigue in the 
clinics. 
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EXCERPTS FROM PRESIDENT MORGAN'S REPORT * 

I hope our members and JOURNAL readers will pardon me if 
I do two things in this Annual Report of the President of the American 
Academy of Optometry which are not customarily done. First, | would 
like to make this report very personal and very informal—lI shall avoid 
the editorial ‘‘we’’ and the impersonal ‘‘chair’’ or ‘‘President.’’ Second, 
I would like to state some general impressions rather than list our 
accomplishments for the year. 

I would like to make these departures from customary procedures 


*An abridgment of the ‘Annual Report of the President’’ read before the annual meeting 
of the American Academy of Optometry, Chicago, IIlinois, December 5. 1953. For 
publication in the January, 1954. issue of the AMERICAN JOURNAL OF OPTOMETRY 
AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
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in order to avoid duplication since Secretary Koch's report will list our 
activities. I am making this report personal since it really is made up 
of personal observations—one cannot judge the activities of the 
Academy from a purely objective point of view, at least not when the 
individual making the judgment is one of the officers of that organi- 
zation. 

I want to say first of all that it has been a distinct pleasure and a 
privilege to serve as President of the American Academy of Optometry. 
I am sure that I have received much more from my service than the 
Academy has received from me. 

This is my second trip east on Academy business this year. In 
June, Dr. Koch and I attended the annual A.O. A. Congress at Rochester, 
New York. It seemed imperative that we both attend since there were 
rumors that an effort would be made to scuttle, or at least hamstring. 
the National Interprofessional Committee on Eye Care. Our efforts to 
make the committee stronger were not met with complete success. We 
did, however, succeed in keeping the committee alive—the Interpro- 
fessional Committee still exists but its viability is subject to serious 
question at the present moment. The Trustees of the A. O. A. have 
made all optometric members of the committee official representatives of 
the A. O. A. This in a sense relieves the Academy of any organizational 
responsibility should the committee fail. It does not relieve us of our 
moral responsibility. I sincerely hope that each member of the 
Academy will work through his local and state optometric associations 
to keep this committee alive. We must pay more than lip service to the 
idea that the professions are organized for the benefit of the public far 
more than for the benefit of the profession involved. I do not mean 
to imply in any way that if the Interprofessional Committee should 
fail, the blame can be placed at the door of optometry. What I am 
saying is that since optometry is officially part of this committee, any 
failure of the committee is partially our fault. All of us should remem- 
ber that truth is universal and that no one group is the sole custodian 
of the true way. We must establish a feeling of mutual trust and 
respect. 

As I have met fellow optometrists and Academy members through- 
out the year, I have become more and more conscious of the fact that 
optometrists in general and even some Academy members, do not 
seem to know why the Academy exists. There are at least two com- 
pletely incorrect ideas associated with the Academy: First, it is made 
up of the country club set in optometry—the capitalists of optometry 
in contrast with the proletariat. Second, it is a substitute for the A.O.A. 
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and a good organization for disgruntled association members to join 
so that they may keep each other company in their misery. The 
Academy is not for the country club set; it is an organization for 
workers. Specifically we are for digging out facts, sawing off the dead 
wood of wishful thinking, cultivating and propagating the truths of 
vision and sight, and for pushing, pulling and tugging professional 
optometry to the forefront of the field of vision. The Academy is not 
a substitute for the A. O. A.; it is complementary and suplementary. 
One organization begins where the other leaves off. A top flight 
optometrist is active in both. We urge those who are dismayed, dis- 
gusted, and disgruntled with the A. O. A., for either a real or an 
imaginary cause, to get back in the fold. Organizations are changed, 
molded, altered, made dynamic by those working from the inside and 
not by pin pricks from individuals on the outside. 

The Academy is organized on an entirely different principle than 
is the A. O. A. Each and every Fellow, individually, is directly a 
member of the American Academy of Optometry. As such, each has 
as much voice in the affairs of the Academy as anyone else. Any three 
Fellows can organize a local chapter. This chapter, however, is not a 
member of the American Academy of Qptometry. It does not have a 
voice and it cannot vote. It is a creature only of its members. Let me 
repeat, membership in the American Academy of Optometry is an 
individual matter. 

“The object of the Amercan Academy of Optometry is to 
further the development of optometric science in its efforts to conserve 
human vision: 

by affording an opportunity for the presentation and dis- 
cussion of the results of clinical and laboratory research in visual 
problems, 

by encouraging scientific observation and reporting of excep- 
tional and instructive conditions encountered in the practice of 
the individual Fellow, 

by initiating and supporting, in suitable centers and institu- 
tions, research programs in optometric subjects. 

“The American Academy of Optometry fully realizes and will- 
ingly assumes its responsibility of leadership in the field of professional 
optometry to the end that it will ever stand for those principles of 
high ethics, increased educational standards, and unselfish service to the 
public, as opposed to the forces which seek to degrade every aspect of 
the profession. 

“That these principles may be accomplished in fact, the American 
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Academy of Optometry has not only formulated, but is guided by a 
strict code of ethics. Furthermore, in order to assure continued main- 
tenance of these standards, the Academy has adopted rigid entrance 
requirements.” 

This is the purpose of our entrance requirements. We must 
never think that the requirements are mere hurdles to be jumped before 
one can become a member. We should rather think of the require- 
ments as a mesh or sieve which helps as a screening device. 

This year the American Academy of Optometry has taken on 
one of the major projects of its career. Optometry has reached the age 
where it has produced men who are recognized as leaders in the science 
of vision. One of these scientists also has the distinction of being a 
pioneer—one who pointed out the way. I am speaking of Dr. Charles 
Sheard. This year marks the 50th anniversary of Dr. Sheard’s advent 
into the field of vision. During these fifty years of work, he has made 
many contributions which have as much value today as when the original 
report of them was written. The Executive Council decided that we 
should honor Dr. Sheard by publishing a Sheard Commemorative 
Volume containing many of his most significant writings from the 
last thirty years. The science of today is built on the foundations 
laid down yesterday. Tomorrow's science will be built upon today’s. 
I am happy to report to you that this undertaking will be successfully 
completed. The necessary funds are being collected and Dr. Sheard 
is busy collecting and editing his work. 

Most of the money for this volume, an estimated $8,000, will 
come from optometry, particularly from optometry as represented in the 
Academy. This is as it should be since this is, in great part, an optometric 
venture. Our friends and the friends of Sheard in the allied fields have 
expressed an interest and a desire to help. They, too, are collecting 
funds among the ophthalmologists and among the opticians. It would 
appear that this venture will be successfully concluded without putting 
undue financial strain upon the Academy. 

I would like you all to know that the Executive Council, the 
Sections and the Academy Committees have been working: there is not 
a single member of this group along for the ride. This is a joint enter- 
prise and those members receive my personal thanks to which I am 
taking the liberty of adding the thanks of every Fellow. 

MEREDITH W. MORGAN, JR. 
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Terry Judith Parkins 


Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department: such as relate to new instruments. clinical techniques. education. visual 
health and optometric legislation and organization 


JOURNAL STARTS 31ST YEAR 

With this issue of the Journal we start Volume 31. Behind us now 
are 30 years of scientific publishing. Twelve monthly issues now have 
been published and distributed each year for 30 years. Each and every 
month since Volume 1, Numper 1, this Journal has reached a growing 
audience of optometrists interested in authoritative refractive and clinical 
developments. 

Started January, 1924, the Journal has for 360 consecutive months 
brought authentic and conservatively written material to its readers 
for their consideration. During this period, too, it has always cham- 
pioned the highest ethical concepts of optometric practice and it has 
grown to see these principles of practice adopted as the standards of the 
profession. 

Thirty years of successful activity in the scientific publishing fields 
have passed. The AMERICAN JOURNAL OF OPTOMETRY was started in 
the lush years following World War I. The Journal weathered the 
depression of the thirties, always growing—growing in size and in 
influence. Then on through the World War II period, with its supply 
restrictions, and on again into the Korean War cycle of today. 

During this entire time Editor Koch, with the help of his colleagues 
in the Academy, has supervised this activity. Today, the Journal staff, 
the Academy and Editor Koch are celebrating the start of this 31st year 
with the January, 1954, number. Looking back over the years one can 
truly say that this publication has been a fine contribution to graduate 
education in optometry. This year nearly seven thousand optometrists 
will read the coming issues. 

In this birthday issue, we of the staff extend our thanks to each 
of the many who have helped us during the past 30 years. We join them 
too in looking forward with pleasure to the years ahead. We here in the 
Journal office have grown with optometry in the years now passed, and 
we look forward to the many fine exciting developments coming in the 
future. 


OFFENSIVE-DEFENSIVE 
Colonel Bernt Balchen, American Air-Force polar explorer, in one 
of i: . talks recently used the term “offensive-defensive’’ in describing the 
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current military position of the free world towards the Soviet federation 
of communist nations. Col. Balchen was referring to the growing war 
potential of the free world and the necessary encirclement of communist 
forces to halt the spread of this insidious ideology. An encirclement 
supported by the stronger free nations of the world because of the 
understanding of their peoples of the hypocrisy inherent in communism 
itself. 

In its own way, optometry’s position can be likened to that of the 
free world, inasmuch as it. too, has adopted a position of ‘‘offensive- 
defense’’ against those practices which mitigate against good health care 
in the refractive eye field. Practices which are injurious to the visual 
safety and well being of the nation, such as “quickie’’ refractions; the 
use of sub-standard materials and deceitful propaganda aimed at under- 
mining public confidence in optometrists and the service they render. 

Like the free world’s battle against the Soviet forces and all they 
stand for, optometry’s fight against its assorted opponents will probably 
be a long drawn out affair. Some of these opponents are temporarily 
well supported and intrenched, but all will be eliminated or changed in 
time, as the well being of citizens in general is far more important than 
the selfish gain of a few. 

The already better educational standards for optometrists are 


making themselves felt in public places. A better understanding of the 
real harm done by the “‘quickie’’ refractionist will come and with it a 
greater realization on the part of patients of the true character and value 
of optometric service. These will prove to be the factors which will 
make professional optometry's victory assured. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


REPORT OF ANNUAL MEETING OF ACADEMY 


Carel C. Koch* 
Minneapolis, Minnesota 


The 32nd annual meeting of the Academy, held December 5-8, 
1953, in Chicago was outstanding and unusual in many respects. One 


*Optometrist. Secretary-Treasurer, American Academy of Optometry. 
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of the members writing after the sessions ended, said, ‘“Telling you that 
this meeting was highly successful will probably be repeating something 
you already know but I do think it was one of the best I’ve had the 
privilege of attending."’ The original papers presented showed the 
scientific progress being made in optometry and the clinical programs of 
our sections met every expectation. The attendance was good and there 
was an obvious unity of purpose which will do much to further the 
development of optometry and of the Academy. 


ACADEMY HONORS DR. CHARLES SHEARD WITH LIFE FELLOWSHIP 

Dr. Charles Sheard, internationally famous author, educator and 
scientist was awarded an honorary life fellowship by the Academy, 
December 7, at the annual banquet. The presentation was made by Dr. 
Meredith W. Morgan, Jr., president of the Academy. The award, the 
sixth of its kind to be presented by the Academyt, was made to Dr. 
Charles Sheard in recognition of his early contributions to optometric 
science and for his untiring efforts to bring about professional consultive 
relationships between optometry and ophthalmology. 

Dr. Morgan introduced Dr. Sheard as a world renowned 
biophysicist and physiological opticist. Dr. Sheard was born in Dolge- 
ville, New York, May 27, 1883. He was the son of the Rev. Charles 
and Frances (Scatchard) Sheard. He received his Bachelor of Arts 
(B.A.) at St. Lawrence University, 1903; Master of Arts (M.A.) 
Dartmouth College, 1907; Doctor of Philosophy (Ph.D.) Princeton 
University, 1912; Doctor of Science (Sc.D.) St. Lawrence University, 
1930; Doctor of Ocular Science (D.O.S.) Los Angeles College of 
Optometry, 1953. In 1907 he married Blanche Louise Amaral. They 
have two children, Dorothy Blanche, wife of Dr. Raymond B. Allen, 
Chancellor of University of California, Los Angeles, and Charles, 
optician, Rochester, Minnesota. 

Dr. Sheard served as instructor and assistant professor of physics, 
The Ohio State University, Columbus, 1907-1913; professor of 
physics and director of applied (visual) optics (later the School of 
Optometry) 1914-1919. He then became associated with the American 
Optical Company, Southbridge, where from 1919 to 1924 he was in 
general charge of scientific work. It was during these years that he 
edited the AMERICAN JOURNAL OF PHYSIOLOGICAL OPTICS. From 


+The prior awards were presented to Dr. Frederic A. Woll, formerly member of faculty, 
School of Optometry, Columbia University, New York City; Dr. A. W. Smith, 
former Dean, Graduate School, The Ohio State University, Columbus; Dr. James P 
C. Southall, Charlottsville, Virginia, formerly member of faculty, School of Op- 
tometry, Columbia University, New York City: Dr. Julius Neumueller, Pennsyl- 
vania State College of Optometry, Philadelphia, and Dr. William L. Benedict, formerly 
Chief, Section on Ophthalmology, Mayo Clinic, Rocvcester, Minnesota. 
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1924, until official retirement in 1949, he was the director of the division 
of physics and biophysical research, Mayo Clinic and professor of bio- 
physics under the Mayo Foundation, University of Minnesota. Since 
1947 he has also served as professor of ophthalmic optics, Rochester, 
Minnesota, Junior College. Since 1949 he has served, during the winter 
quarter, as distinguished lecturer in the department of ophthalmology, 
graduate school of medicine, Tulane University, New Orleans. In 
1952-1953 he served as interim dean, Los Angeles College of Optome- 
try. He founded the Sheard Foundation for Education and Research in 
Vision, Graduate School, The Ohio State University in 1943. 

His official memberships include, American Association for the 
Advancement of Science, American Congress of Physical Medicine, 
American Academy of Optometry, Honorary Fellow American Academy 
of Ophthalmology and Otolaryngology 1947, Ophthalmic Institute of 
Great Britain, British Optical Society, Optical Society of America, 
American Board of Opticianry, Society of Experimental Biology and 
Medicine, American Society of Clinical Pathologists, Association for 
Research in Ophthalmology, Illuminating Engineering Society, Minne- 
sota Academy of Science and Sigma Xi. 

Dr. Sheard’s contributions to the literature consist of nearly 300 
scientific papers, reviews and articles published in journals, cyclopedias 
and textbooks. His books include Dynamic Ocular Tests, 1917: 
Physiological Optics, 1919; Dynamic Skiametry, 1920: Ophthalmic 
Glasses, 1921: Ocular Accommodation, 1921: Practical Ocular Tests, 
1928: Life Giving Light, 1933, and Ophthalmic Optics, 1949. 

In his banquet address Dr. Sheard reviewed the splendid scientific 
background upon which our refractive and binocular visual tests rest and 
urged the Academy to lead the way in keeping good accepted science as 
the basis for optometric practice and future progress. Dr. Sheard was 
deeply moved by the honor received and said he valued this highly. 

DR. MEREDITH W. MORGAN, JR., ELECTED PRESIDENT 

Dr. Meredith W. Morgan, Jr., professor of optometry, School of 
Optometry, University of California, Berkeley, was reelected president of 
the Academy at the annual election December 7. During the first year 
under his leadership the Academy made important plans which will 
have far reaching effect upon the profession. In addition the Sheard 
Commemorative Volume was proposed and the fund raising activities for 
this book were successfully completed. The book will be published in 
1954. 

THE EXBCUTIVE COUNCIL 

The following members will serve on the Executive Council with 

President Morgan in 1954. All were reelected. 
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Dr. John D. Perry, Jr., vice-president, Winston-Salem, North 
Carolina; Dr. Carel C. Koch, secretary-treasurer, Minneapolis, Minne- 
sota; Dr. Harold Simmerman, past president, Wenonah, New Jersey; 
Dr. Lawrence Fitch, Philadelphia, Pennsylvania; Dr. Robert W. 
Tubesing, Richmond, Indiana; Dr. Ralph E. Wick, Rapid City, South 
Dakota, and Dr. Donald R. Springer, Anniston, Alabama. In addition 
to the above an ex officio member, appointed to the Executive Council is 
Dr. Dan G. Hummel, chairman editorial council, Cleveland, Ohio. 
EXECUTIVE COUNCIL ACTIONS 

Several significant actions were taken by the Executive Council, on 
behalf of the Academy, during the Chicago sessions. In brief, the 
Council 
* Went on record expressing the regret of the Academy over the serious 
illness of Dr. Arthur M. Culler, Columbus, Ohio, chairman, National 
Interprofessional Committee on Eye Care, and extending to his family 
the deepest sympathy of the Academy and extending our wishes and 
hopes for his speedy recovery. 

* Endorsed the 1953 report of the Committee on Standards of the 
American Optometric Association. Also urged all Academy members 
and others to adopt these minimum standards and tolerances in screen- 
ing ophthalmic materials to be prescribed for patient use. 

* Studied the matter of sub-normal visual aids, other than contact 
lenses. Authorized the formation of a committee to study, review and 
report on this specialized clinical field of practice and to propose a 
procedure of bringing clinical discussion of the various techniques 
employed, before future Academy meetings. The Committee appointed 
iss Dr. D. G. Hummel, chairman, Cleveland, Ohio; Dr. Isidore S. 
Finkelstein, New York City; Dr. Eugene Freeman, Chicago; Dr. Joseph 
Ziff, Los Angeles; Dr. William W. Policoff, Wilkes-Barre, Pennsylvania, 
and Dr. John C. Neill, Philadelphia. 

* Received reports from President Morgan and Secretary Koch of the 
Academy and from President Wahl of the American Optometric Asso- 
ciation regarding the proposed reorganization of the National Inter- 
professional Committee on Eye Care. Approved the proposal regarding 
suggested reorganization of this committee. 

* Approved the general outline of the new Manual of Instruction for 
Applicants for Academy membership as proposed by the Committee on 
Admittance, Dr. Harold Simmerman, chairman. 

* Approved the proposal that the British Chapter, American Academy 
of Optometry, join the International Optical League if the Chapter 
wishes to do so. 

* Expressed the deep regrets of the Academy in the passing of Dr. 
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Fannie Gassett; Townshend, Vermont; Dr. Wm. M. Gilbert, Phila- 
delphia; Dr. E. W. Larson, Hibbing, Minnesota; Dr. Samuel Mendell, 
New York City: Mr. John J. Rohrbach, Rochester, New York, and 
Dr. C. H. Wiesepape, Columbia, South Carolina. All had been loyal 
and active members and expressions of regret were dispatched to the 
families of these former members. 

* Approved the application for a Georgia Chapter. 

* Studied and reviewed the proposal of annually presenting five-day 
clinical and theoretical graduate courses for optometrists immediately 
prior to or following the annual meetings of the Academy in the con- 
vention city. These courses to cover refraction and examination 
techniques as well as certain of the more specialized optometric proce- 
dures such as contact lens fitting, aniseikonic corrections, and others. 
Appointed a committee to study, review and report on this proposal. 
The committee is, Dr. V. J. Ellerbrock, chairman, Columbus, Ohio: 
Dr. J. Donald Kratz, Souderton, Pennsylvania; Dr. Charles Stewart, 
Houston, and Dr. Carel C. Koch, Minneapolis. 

* Considered the matter of arranging an annual or biannual special 
invitation paper, with suitable honorarium, to be presented before the 
annual meetings of the Academy in the future. To study and plan for 
this proposal, the Council appointed the following committee, Dr. 
Henry W. Hofstetter, chairman, Bloomington, Indiana, Dr. Glenn A. 
Fry, Columbus; Dr. Gordon L. Walls, Berkeley; and Dr. John D. 
Perry, Winston-Salem. 

* Considered the proposal to have a series of five-minute research sum- 
maries prepared and presented annually at future meetings by men 
currently carrying on these research projects in our educational institu- 
tions. These reports would be in the nature of progress reports only. 
The Papers and Program committee were requested to review and 
implement this proposal if it is found to be practical. 

* Approved a grant-in-aid for $300.00 to enable a fifth year optometry 
student to review and code pertinent data from case records in the 
Orthoptics Laboratory and the Squint Clinic at the University of Cali- 
fornia School of Optometry. This work would be done on special 
key-sorting cards which have been especially developed for this purpose. 
The data acquired in this manner will then be studied in future research 
projects. 

* Considered and referred the suggestion, with approval, to the 
Section on Pathology, that it devote one period at each annual meeting 
to “‘glaucoma™ and that an ophthalmological authority on this subject 
be invited to address the Section and also that a special panel be annually 
appointed to lead the discussion on newer diagnostic techniques within 
the scope of optometry. 
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PAPERS PRESENTED 

An outstanding four-day program was presented to the Academy 
in Chicago by Dr. John D. Perry, Jr., and his papers and program 
committee. The following optometrists, scientists and educators 
presented papers which will be published in this Journal in coming 


months. 

Dr. Edwin W. Bechtold, Columbia University School of Optometry; Dr. A. R. 
Lauer, lowa State College; Dr, Francis A. Young, State College of Washington, De- 
partment of Psychology; Dr. V. J. Ellerbrock, “Ihe Ohio State University School of 
Optometry; Dr. Meredith w. Morgan, Jr., University of California School of Optome- 
try; Dr. J. 1. Pascal, New York Polyclinic Medical School; Mr. Charles G. Ritter, 
Foundation for the Blind, Inc., New York City; Dr. Eugene Freeman, Chicago College 
of Optometry; Mr. Fred W. Jobe, Bausch 6 Lomb Optical Company, Rochester, 
New York; Ur. Otto Engelmann, Chicago; Dr, George W. Knox, The Ohio State 
University School of Optometry; Dr. Isadore Kaplan, Pennsylvania State College of 
Optometry; Dr. Arthur Shlaifer, Pennsylvania State College of Optometry; Dr. Glenn 
A. Fry, lhe Ohio State University School of Optometry; Dr. Mathew Alpern, Pacific 
University College of Optometry; Dr. Morris Kirschen, Modesto, California; Dr. R 
A. Sherman, Bausch & Lomb Optical Company, Rochester, New York; Dr. A. J. 
Hill, Motion Picture Research Council, Hollywood, California; Dr. Monroe J. Hirsch, 
Ojai, California; Dr. Daniel Woolf, Columbia University School of Optometry; Dr. 
Elwin Marg, University of California School of Optometry; Dr. J. L. Reeves, Aero 
Medical Laboratory, Wright-Patterson Air Force Base, Dayton, Ohio; Dr. W. E. 
Wendt, Aero Medical Laboratory, Wright Patterson Air Force Base, Dayton, Ohio; 
Dr. John E. Kennedy, St. Paul, Minnesota; Dr. Sylvester E. Guth, General Electric 
Company, Cleveland; Mr. A. A. Eastman, General Electric Company, Cleveland; Dr. 
Gerald Westheimer, University of Houston College of Optometry; Miss Elizabeth A. 
Simpson, Illinois Institute of Technology, Chicago; Dr. Merrill J. Allen, Indiana 
University School of Optometry; Dr. Merton C. Flom, University of California 
School of Optometry; Ur. Alfred A. Rosenbloom, Northern Illinois College of Op 
tometry; Dr. Z. J. B. Schoen, Chicago College of Optometry; Dr. Max Schapero, 
Los Angeles College of Optometry, Dr. Henry W. Hofstetter, University of Indiana 
School of Optometry. 


SECTION MEETINGS 

Each of the five Sections held three, two-hour sessions during the 
regular convention program. These Section meetings emphasized the 
clinical aspects of our work. The programs of the Section meetings 
were as follows: 


Section on Anisetkonia, Dr. Leo F. Madigan, chairman 


“Introductory Remarks,’ Dr. Leo F. Madigan, chairman, ‘‘Progress of Anisei 
konia and the Aniseikonic Forum,’’ Dr. Robert E. Bannon, Southbridge, Massachu- 
setts; ‘Unexpected Findings in a Case of Suspected Aniseikonia,”’ and ‘Aniseikonia 
in a Patient Under Psychiatric Treatment,’’ Dr. Donald A. Springer, Anniston, Ala 
bama. “A Case of Torticollis with Aniseikonia,"’ Dr. Benton C. Freeman, Allentown, 
Pennsylvania. ‘Determination of the Aniseikonic Ellipse by Means of the Standard 
Eikonometer, and “Low Grade Aniseikonia with Extreme Sensitivity,"’ Dr. Samuel 
Swartz, Plymouth, Massachusetts; “Variable Results with Patients Having Anisei- 
konia,"’ Dr. Paul L. Connolly, Detroit; ‘Cases of Aniseikonia in a Routine Practice,” 
Dr. Paul E. Grattan, Waterford, New York; “A Study of the Reliability of the 
Space Eikonometer Measurements,"’ Dr. Alfred Rosenbloom, Jr., Chicago, and ‘Informal 
Discussion of Case Histories,’ Dr. William P. Schumann, Vineland, New Jersey, 
and Dr. Oscar P. McCulloch, Holyoke, Massachusetts. 


Section on Orthoptics, Dr. S. Winfield Smith, chairman 
“Report on the Special Committee on Orthoptics,”” Dr. Max 
Shapero, Los Angeles; “Recent Research in Problems in Orthoptics,”’ 
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Dr. Meredith W. Morgan, Jr., Berkeley; “Our Contacts with the 
American Orthoptic Council,’ Dr. Carel C. Koch, Minneapolis; ‘‘Test- 
ing Fixation Disparity as a Function of Vergence,’’"—a demonstration, 
Dr. Daniel Woolf, New York City; ‘‘Orthoptics in Optometric 
Practice,’ Dr. J. Donald Kratz, Souderton, Pennsylvania, and ‘‘Sum- 
mary and Conclusions of the Committee and Projects for 1954," Dr. 
Max Shapero, Los Angeles. 
Section on Contact Lenses, Dr. Isidore S. Finkelstein, chairman 

Session |. (a) ‘Cases of Unusually Long Wearing Time and Its 
Effects,’ general discussion, Dr. Jerome B. Conlogue, Peoria, Illinois, 
moderator, (b) ‘Communication from Mr. Frank Dickinson of 
England Concerning a new Type of Corneal Contact Lens,” read by Dr. 
John C. Neill, Philadelphia. 

Session 2. ‘‘Maximum Performance with Properly Fitted Contact 
Lenses,’ Dr. Max Shapero, Los Angeles, moderator. 

Session 3. (a) “Reports of Activities, Plans and Progress in the 
Field of Contact Lenses at the Schools and Colleges of Optometry,”’ Dr. 
Isidore S. Finkelstein, moderator. (b) “Change in Corneal Curvature 
as a Result of Wearing Contact Lenses,” communication from Dr. 
Leonard Zuckerman, New York City, read by Dr. Isidore S. Finkelstein. 

Section on Occupational Optometry, Dr. Richard Feinberg, chairman 

Session |. Minutes of last year’s meeting. Correspondence. 
Review of objectives. Consideration of proposed activities: (1) New 
syllabus on occupational vision. (2) Wider participation by schools and 
colleges in optometry. (3) Compilation of literature reference file. (4) 
Compilation of manpower file in area of occupational optometry. 

Session 2. Committee appointments. Continuance of discussions 
from Session 1. 

Session 3. ‘Recent Developments in Lighting of Interest to 
Optometry,’ Dr. Sylvester Guth, Cleveland; ‘Eleven Years of a Vision 
Program in Industry,’ Dr. Herman Sager, Lake Success, New York: 
“An Educational Program in Occupational Vision for Optometrists,” 
Dr. Henry Peters, Oakland, California. 

Section on Pathology, Dr. Monroe J. Hirsch, chairman 

Session |. ‘Surgery for Cataract, Retinal Detachment, Pterygium, 
Strabismus, Glaucoma’’—a series of films and general discussion, Dr. 
Milton Sternberg. Chicago. 

Session 2. “‘Glaucoma—a Symposium” (a) “‘General Aspects of 
Early Glaucoma Recognition,"’ Dr. Monroe J. Hirsch, Ojai, California. 
(b) “The Role of Visual Fields in Glaucoma Diagnosis,"’ Dr. Harold 
Simmerman. Wenonah, New Jersey. (c) ‘The Role of Scleral Tono- 
metry in Glaucoma Recognition—a Practical Demonstration,"’ Dr. 
Ralph Wick, Rapid City, South Dakota. 
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Session 3. (a) ‘‘Glaucoma—a Symposium" (continued). (b) 
“Visual Fields,’’ Dr. Eric Fantl, Chicago. 


TORONTO, ONTARIO, CANADA 1954 CONVENTION CITY 

As decided last year the 1954 annual meeting of the Academy will 
be held in Toronto, Ontario, Canada, at the Royal York Hotel, Decem- 
ber 11, 12, 13 and 14. President Morgan has appointed an all Canadian 
committee to work with the papers and program committee and the 
secretary's office in making the detailed arrangements for this meeting. 
The committee is as follows: Dr. George W. Keevil, chairman; Dr. 
Irving Baker, Dr. E. J. Fisher, Dr. Walwyn S. Long and Dr. C. A. 
Taylor. All of the committee are from Toronto. 


COMING MEETINGS 

On the recommendation of the time and place committee, Dr. 
Ralph E. Wick, chairman, Rapid City, South Dakota, the convention 
voted to hold alternate future annual meetings in Chicago. These meet- 
ings to fall in the odd numbered years. As a result the 1955 annual 
meeting of the Academy will be held at the Drake Hotel, December 10, 
11, 12 and 13. 

The convention was then called upon to decide the meeting place 
for the 1956 annual meeting. A spirited contest developed between 
‘ Boston, Massachusetts and Houston, Texas. The vote was close with 

Houston winning with but a few votes to spare. The annual meeting 
of the Academy will be held December 8, 9, 10 and 11, 1956, at the 
Shamrock Hotel, in Houston, Texas. 


CHAPTER LUNCHEON 

The Chapter luncheon was held Sunday noon. Dr. Lawrence 
Fitch, chairman, chapter committee presided. Dr. Fitch, after introduc- 
ing a number of members called upon Dr. Harold Simmerman, chairman 
of the Committee on Admittance to outline suggestions to chapter 
members for processing new applicants. Representatives of the 21 
chapters stood as their names were called. 


COMMITTEE APPOINTMENTS 
Appointments of the standing committees for 1954 will appear in 
the February issue of the Journal. 


NEW MEMBERS OF THE ACADEMY 
The following optometrists and educators were elected to Fellow- 

ship in the American Academy of Optometry during the quarter ending 

December 31, 1953. The Academy welcomes these new members. 

" Dr. Neal J. Bailey, School of Optometry, The Ohio State Univer- 

sity, Columbus, Ohio. 

Dr. Kalvin L. Blodgett, 126 S. Main St. Stillwater, Minnesota. 
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Dr. Charles M. Bowers, 215 West Court Avenue, Paragould, 
Arkansas. 

Dr. John H. Branchaud, Cavalier, North Dakota. 

Dr. Andrew J. Denman, 130 West Hancock Ave., Athens, 
Georgia 

Dr. Pierre O. Dickinson, 226-227 Midwest Bldg., Aberdeen, 
South Dakota. 

Dr. Jack Millard Fugate, School of Optometry, The Ohio State 
University, Columbus, Ohio. 

Dr. Carroll D. Gaver, 12 W. Main St., Springfield, Ohio. 

Dr. Emmanuel Gobeil, R. O., 44 rue St. Jean-Baptiste, Mont- 
magny, Province of Quebec, Canada. 

Dr. Gordon G. Heath, School of Optometry, University of Cali- 
fornia, Berkeley, California. 

Dr. Joe G. Hughes, City Hall Bldg., Osceola, Arkansas. 

Dr. W. M. Isiminger, 302 Jefferson Ave., Moundsville, West 
Virginia. 

Dr. Charles J. Kruger, 8'4 West Main St., Vermillion, South 
Dakota. 

Mr. Geoffrey Dales McKellen, 1-A Red Lion Square, Newcastle, 
Staffs, England. 

Mr. John Margetts, 3 William St., Galway, Ireland. 

Capt. Floyd M. Morris, MSC. Dept. of the Air Force, USAF 
Hospital, Wright-Patterson AFB., Dayton, Ohio. 

Dr. Stephen C. Outlaw, 208 Pine Ave., Albany, Georgia. 

Dr. William D. Paisley, 117 West Second St., Ashland, Ohio. 

Dr. William Petracenko, R. O., 57 Division St., Welland, Ontario, 
Canada. 

Dr. George E. Semerad, 717 Barker Bldg., Omaha, Nebraska. 

Lt. Col. John W. Sheridan, MSC., Walter Reed Army Hospital, 
Washington, D. C. 

Dr. Arthur Shlaifer, Pennsylvania State College of Optometry, 
12th and Spencer, Philadelphia, Pennsylvania. 

Dr. Harold Solan, 1212 Grand Concourse, New York, New York. 

Dr. Allie L. Trussell, 1005 W. 36th St., Baltimore, Maryland. 

Dr. John R. Uglum, 109 East 4th St., Mitchell, South Dakota. 

Dr. L. Albert Webb. 56 Suffolk St., Holyoke, Massachusetts. 

Dr. Milton E. Webb, 138 East Main St., Blytheville, Arkansas. 

Dr. Richard J. Wixson, 8 West Sunbury St., Shamokin, Pennsyl- 
vania., 

Dr. Arene T. Wray, 3261 West Sixth St., Los Angeles, Cali- 
fornia. 


RAPID, 


ACCURATE, 
CONTROLLED rue AO PROJECT-0-CHART 


TESTING 


TABLE MODEL 
PROJECT-O-CHART 
No. 1217-A 


The AO Project-O-Chart puts a ‘‘thousand and one” test 
variations right at your fingertips. You accomplish 
complete visual acuity testing in less time with greater 
accuracy. Characters can be exposed individually or in 
groups. Polaroid Malingering, Ouo-chrome, Worth Four Dot, 
Robinson-Cohen, and other tests, provide unsurpassed 
versatility. There are table models, as well as floor, wall, 
instrument stand, and portable models to meet every 
individual need. Ask your AO Representative for a 


demonstration. 


PROJECT-O-CHART SLIDES 


The popular AO-Morgan 
Project-O-Chart slide 
permits monocular 
refraction under 
binocular fixation. 

It is only one of 

the many character 
slides available. 
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NOW AVAILABLE... 


Therminon F-T (Flat-Top) Bi- 
focals are now available in 60 
mm. Round. Prescribe Amer- 
ica’s finest absorptive lenses for 


the quality you trust and the 


comfort your patients prefer. 


—FIRST QUALITY— 


Therminon Lens Cerporation: Manufacturers of Therminon Ophthalmic Lenses, 


and Midwest factory representative of Duroloid Optical Company. 


THERMINON LENS CORP. 


P. A. B. S. 


An Authorized Binding 
for 


AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY 


Arrangements have been made by The American Academy of 
Optometry for subscribers to have their journals bound into 
distinctively designed books. 

Twelve issues, January through December, bound in best grade dark spruce 
washable buckram, imprinted with your name on cover, cost but $3.45 per 

volume. 

Bound journals serve as an immediate reference for research and information. 
Properly displayed, they create a psychological impact on the patient, implying 
the time and effort spent to keep up-to-date on the most modern techniques 
and treatments. 

Ship journals parcel post. Within thirty days after receipts, bound volumes will 
be shipped prepaid anywhere in the U.S.A. Full remittance must accompany 


order. 
PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
(Binders of all Journals) 


308 West Randolph Street Chicago 6, Illinois 
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UNIVERSAL’S 


(F-200) 


Universal's perfection of the com- 
bination-frame idea for men, Out- 
standingly, distinctly different! 


EYE SIZES AND EYE BRIDGES 
MEASUREMENTS 


42 (42 x35) 18, 20, 22, 24 
44 (44 x 37) 18, 20, 22, 24 
46 (46 x 39) 18, 20, 22, 24 
48 (48 x 41) 18, 20, 22, 24 


Manbrow Flexrite 2 


Universal's new temple with “bal- 
anced tension” — stays comfortably 
snug without annoying pressure. Now 
available as temple only. LENGTHS — 5%”, 5) yr 5%", 6", 6%", 6! yr 6%", 7". 


COLORS — Briar, Ebony, Demi-Amber, Demi-Blonde, Cordovan Brown. 


Minnesota Optical Company 


Exclusive Supplier — for the Profession 


621 West Lake Street Minneapolis 8, 
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Newly Revised and Enlarged 
1953 Edition 


Manual of Ocular Tests 


.. a8 required by the Armed Services 
and Other Government Agencies 


This third edition of the Mesunt of Ocular Tests has just 
been revised and expanded by the Council on Education 
and Professional Guidance of the A.O.A. 

The continued demand for this book has been beyond 
original expectations with the result that beth the first aad 
second editions have been long out of print. Before proceed 
ing with a third printing it was considered wise to include 
material added to the ial tests and revise former mate 
rial of the second edition. 

The visual qualifications, examining procedures, and 
standards now used in various branches of the armed serv- 
ices and government agencies is so widely scattered that this 
compact compilation of material into one convenient volume 
is a great time saver for the practitioner 

The Manual of Ocular Tests is not to be construed as an 
official government blication, but the vision requirements 
specified are Users of the new Manual! 
will find it a quick source of information for daily advisory 
and consultory purposes. 


Bound in heavy leatherette 
(Postage Paid) 


Place Your Order Today . . . Use this handy form 


Ernest H. Rickenape. 
The JOURNAL A.O.A. 
404 Wilmac Building 
Minneapolis 2, Minn. 


Please send me ............. copies of ‘The Manual 
of Ocular Tests”—Srd edition, at $3.50. 
I anclose my check ( ) or money order ( ) 


HERING’S— 
SPATIAL SENSE and 
MOVEMENTS OF THE EYE 


The only English translation, by Carl A. 
Radde, O.D., F.A.A.O. 


An authoritative text presenting the funde- 
mentals of binocular vision and ocular 


movements. 
From the original German—a valuable ad- 
dition to a library dealing with physiolog- 
ical optics. Prepared as an Academy proj- 
ect. 


Bound in cloth .. . Mailed prepaid, $4. 


AMERICAN ACADEMY OF OPTOMETRY 
Foshay Tower 


Minneapolis 2, Minn. 


OUR BUILDING PROGRAM 


IN TECHNOLOGY CENTER 


Affords optometry students the extra-cur- 
ricular and social stimulus of associating 
on a large campus with more than 9,000 
students and research workers, pursuing a 
wide variety of curricula and engaged in 
research projects. Chicago College of Op- 
tometry remains autonomous, free to con- 
tinue offering a high standard of instruction 
specially designed for preparation in op- 
tometry. 

Brand new dormitories, apartments and 
many other modern facilities are available 
on the campus. 


Doctor of Optometry degree in three years 
of professional studies. Entrance require- 
ments: 60 acceptable Liberal Arts credits 
in required courses. 
ee 
CHICAGO COLLEGE OF OPTOMETRY 


1849 Larrabee Street, Chicago 14, Illinois 
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The 
RONSIR 


(designed by Shuron) 


An all-round masculine frame with smart 
styling and dependable precision construction. 


AVAILABLE IN. 42 44 46 48 Eyes 18 20 22 24 Bridges 


pohnson Optical Company 


Branch Laboratory Main Office and Laboratory 


526 Board of Trade Bldg. 301 Physicians and Surgeons Bidg. 
DULUTH, MINN. MINNEAPOLIS _ BR. 3193 


1954 OPTICAL FAIR 


PALMER HOUSE — CHICAGO 


Optometrists are invited to attend the Optical Fair, Palmer House, Chicago, 
Illinois, June 5 through June 10, 1954. This invitation is extended by the 
Optical Manufacturers Association who are in charge of the arrangements 
for the Fair. The large exhibit hall at the Palmer House will be open from 
2 p.m. to 6 p.m. each of these days except Sunday, June 6 when the hall 
will open at 10 a.m, 


This will be a splendid opportunity fer all optometrists to see and study 
the largest group of exhibits dealing only with optical and optometric 
supplies ever assembled under one roof. Frames, lenses of all kinds, sub- 
normal vision aids, cases, equipment, instruments, and all sorts of labora- 
tory supplies will be on display and most manufacturers of these products 
will have their complete lines available for inspection. 


The Fair is closed to the public. Only optometrists, ophthalmologists and 
opticians are invited. The Optical Manufacturers Association urges all 
optometrists to plan now to attend the outstanding 1954 Optical Fair in 
Chicago, June 5-10. 
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AVAILABLE NEW MONOGRAPHS 


The American Academy of Optometry has available a limited number of 


reprints of the following original papers. These monographs, printed with special 
board covers, will be mailed, postpaid, to professionally interested persons upon 
receipt of order. and the cost of reprint. Selection should be made by number. 
American Academy of Optometry ,1502 Foshay Tower, Minneapolis 2, Minn 


Monograph No. 103. The Stigmatoscopy Method of Determining the Binoc- 
cular Status. Robert E. Bannon, F. H. Cooley, Harold M. Fisher and R. T. 
Textor. 16 p. + cover. Price 35¢ 

Monograph No. 104. Pre-Orthoptic Care of the Very Young Squinter. 
William Smith. 8 p. + cover. Price 25c 

Monograph No. 105. Effects of Uniform and Non-Uniform Surrounds on 
Foveal Vision. Glenn A. Fry. 16 p. + cover. Price 35c. 

Monograph No. 106. Relationship of Pre-Optometry College Work to Per- 
formance on Optometry College Courses. M. H. Brown and H. W. Hofstetter. 
12 p. + cover. Price 30c 


([] Monograph No. 107. The Effect of Ultraviolet on the Human Eye. Paul 


Boeder. 12 p. + cover. Price 30c. 

Monograph No. 108. The Zone of Clear Single Vision at the Upper Levels 
of Accommodation and Convergence. Mathew Alpern. 24 p. + cover. Price 45. 
Monograph No. 169. Twelve Consecutive Case Reports from the Contact 
Lens Clinic. Ruesell S. Manwiller. 8 p. + cover. Price 25. 

Monograph No. 110. Visual Perception of Space. Glenn A. Fry. 24 p. + 
cover. Price 45¢ 

Monograph No. 111. Visual Fatigue. Harold Simmerman. 8 p. + cover 
Price 25¢ 

Monograph No. 112. Accommodative-Convergence in Presbyopia. Meredith 
W. Morgan, Jr.. and Henry B. Peters. 8 p. + cover. Price 25c. 


([] Monograph No. 113. Clinical Significance of the Abduction Findings. 


J. Donald Kratz. 8 p. + cover. Price 25¢ 

Monograph No. 114. Some Psychological Factors in Flicker and Fusion. 
George W. Knox. 8 p. + cover. Price 25¢ 

Monograph No. 115. Veridical Perception. Eugene Freeman. 8 p. + cover. 
Price 25¢ 


Monograph No. 116. A Report on Ten Cases Fitted with the Feinbloom 
Self Centering Corneal Contact Lens. I. Irving Vics. 8 p. + cover. Price 25c. 


Monograph No. 118. Accommodation and Convergence in a Patient with 
Adie's Pupil. Meredith W. Morgan, Jr., and Robert F. Harrigan. 12 p. + 


cover, Price 30c 


Monograph No. 119. A Study of the Flattening Effect Produced by Optical 
Magnification. §. Howard Bartley. 12 p. + cover. Price 30c 

Monograph No. 120. Factors Related to Monocular and Binocular Reading 
Efficiency. Helen M. Robinson. 12 p. + cover. Price 30c 


[) Monograph No. 121. An Investigation of Voluntary as Distinguished from 


Reflex Accommodation, Elwin Marg. 12 p. + cover. Price 30c 

Monograph No. 122. The Magnitude of the Pulfrich Stereophenomenon as a 
Function of Distance of Observation. Alfred Lit and Aaron Hyman. 20 p. + 
cover. Price 40c 

Monograph No. !2}3. The Optometrist and First Aid in War Time. John C. 
Neill. 24 p. + cover. Price 45c 

Monograph No. 124. Effect of Multifocal Lenses on Convergence. V. J. 
Ellerbrock and K. S. Zinnecker. 8 p. + cover. Price 25c. 

Monograph No. 125. A Study of Retinal Correspondence by After-Image 
Methods. Howard N. Walton. 16 p. + cover. Price 35c. 

Monograph No. 126. Scope and Significance of the Accommodative Unit. 
Joseph |. Pascal. 16 p. + cover. Price 35¢ 

Monograph No. 127. Horror Fusionalis with an Alternating Intermittent 
Exotropia——A Case Report. Howard N. Walton and Ernest A. W. Ball. 
8 p. + cover. Price 25¢ 

Monograph No. 128. ‘Flashes’ of Clear Vision and Negative Accommoda- 
tion with Reference to the Bates Method of Visual Training. Elwin Marg. 
20 p. + cover. Price 40c 
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A “must for moderns. .. styled by VICT ORY 


Lady V and SirV 


Victory salutes 1954... two new frames that achieve exciting smartness, 
with bold accent over the eye. A triumph of styling. .. 
subtly capturing the gay and lighthearted spirit of youthfulness. 
Lady V (Style 404): eye shape is the same as the Paree. 
Colors: Black on Crystal, Slate Blue on Crystal, and Brandy on Crystal. 
Sir V (Style 405): eye shape is the same as the Commentator. 
Colors: Demi Amber on Crystal, Brandy on Crystal, and Demi Blonde on Crystal. 


Available through your optical supplier Vidtou, Optical 
AA 
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Care and accuracy, the Shuron watchwords, tied to the personal 
pride each worker takes in turning out a perfect product 
(whether frames, lenses, cases or machinery ) — treating each 
unit as if it were custom made is the reason why 

Shuron products have consistently been the leaders in 

quality. Coupled with the smartest in fashion styling, 

Shuron products spell complete patient confidence while 
building professional reputation for you. 


dont stl than the Bast 
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SHURON OPTICAL COMPANY, INC. » GENEVA, N. Y. 
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